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SHORT-TERM MEMOR AL INFORMATION 


By H. C. A. DALE 
Department of Psychology, University of Hull `` 


The accuracy of memory for the position of a spot in a plain visual field was measured, The 

variables manipulated were: (i) duration of presentation, (ii) length of retention period, (iii) pre- 

sence or absence of distracting activity. In one experiment an opportunity for rehearsal was 

provided before the distracting activity was introduced. It was found that although a brief 

presentation (0:05 sec.) was sufficient for accurate perception, retention deteriorated with delay 

in a marked manner which resembled the classical STM forgetting curves for verbal material. 

The deterioration was increased by а distracting task which required vision. The asymptotic 

error level was decreased by prolonging presentation or by permitting rehearsal, but little 
advantage was gained by extending the presentation beyond 3 sec. 


‚ Studies of short-term memory for verbal material indicate that when its presenta- 
tion is followed immediately by. some distracting activity, retention deteriorates 
rapidly. To achieve good retention under these circumstances, it is necessary to 
-prolong the presentation, or else permit a period of rehearsal before the distracting 
activity is begun (Peterson & Peterson, 1959; Sanders, 1961; Pollack, 1963). The 
object of the present investigation was to apply the techniques of the verbal learning 
laboratory to visual memory. The particular task studied was memorizing the 
position of a spot on a plain, square, visual field. : 
' Visual memory of this kind has not been completely ignored in the past. Holding 
(1968) briefly reported a study of aiming following а short target exposure and then 
an unfilled delay of up to 3-75 sec. Accuracy increased with increasing exposures 
(from 0-06 to 1:00 sec.) and decreased slightly, but significantly, with delay (up to 
4 вес.). The conditions employed were rather unusual, in that the subject was literally 
in the dark, illumination being provided only for target presentation. Performance 
could therefore be expected to deteriorate through a loss of any frame of reference 
rather than from the loss of information relevant to it. Posner & Konick (1966) 
required subjects to remember the position of a 0:25 in. disc placed in one of 12 places 
along a 7-125 in. line. Exposure duration was not closely controlled and was treated 
as unimportant, since differences in the approximate exposure times were ignored in 
the analysis. The delay between exposure and response was varied from 0 to 20 sec. 
With one experimental group the delay was unfilled. With the others it was filled by 
tasks varying in their demands as assessed by an information reduction measure 
(cf. Posner, 1964). Posner & Konick found no evidence of forgetting with an unfilled 
delay, even though the subjects had to look away during the period. When distracted, 
however, there was an indication that accuracy decreased with delay and that the 
error was an increasing function of the complexity of the distracting task. 

Taylor (1961) studied memory for the position of a dot on a 3 x 5 in. card. He was 
interested in the direction of errors rather than in the temporal aspects of memory, 
Which he did not closely control. The indications of his results were that the magni- 
tude and direction of error depend in a systematic yet complex waywpon the position 
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of the dot in the field. As they stand, however, these results are of limited generalit 
since they could be a function of exposure conditions and delay. 


EXPERIMENT І 


In this experiment, retention curves over periods of from 0 to 64 sec, were obtain 
for five durations of exposure. During the delay, the subjects were occupied wit 
a distracting task. The apparatus and general procedure described here were als 
used for the subsequent experiments. 


Method 
Apparatus 

Stimulus display unit. A 12x 12 in. sheet of ground glass was set centrally in the top j 
a wooden box 24 in. wide, 24 in. long and 30 in. deep. The surround was covered by black velve 
Four 200 W lamps were mounted inside and white cardboard deflectors ensured reasonably ey 
illumination of the ground glass. Each stimulus was a yin. diameter disc of opaque bl: 
plastic stuck to a 12 x 12 in. sheet of clear plastic. This positive transparency was laid on tj 
ground glass and covered by a sheet of Evensyde New Process Wove 62 Ib. paper. When the 
lamps were lit a clear image of the dot was projected through the paper. When they were 
extinguished the dot was invisible. The apparatus was used in a well-lit room. Under these con: 
ditions there was no after-image. 

The top sheet of paper was marked by the subject in making his response. Therefore a fres 
sheet was supplied for each trial. A large aluminium screen was provided so that the stimuli were 
hidden from the subject while they were being changed. Thus no knowledge of results was given. 

Six stimuli were made. One was used for practice and also as a substitute to be used on 
replacement trials. Each could be used in eight different orientations, so 40 different dot positions 
could be generated from the five main stimuli. The loci of the dots on these sheets were chos) 
with reference to Taylor's (1961) study, which showed that difficulty was a function of the doti 
proximity to the edge. All were selected to be in the region of maximum diffieulty. The 
positions, measured in inches from the bottom left-hand corner, were: 7:5, 8:5; 4-5, 6:0; 6:5, 455; 
9:5, 5:5; and 9:0, 7-5; where the first figure of each pair gives the abscissa and the second thel 
ordinate. 

Distracting task display. A one-plane digital plane unit (Industrial Electronic Enginee 
North Hollywood, California, U.S.A.) was lit for 0-5 sec, to show a single digit. This digit wa 
preselected by the experimenter using a manual control before each trial. 

Sequencing. A mechanical clock (contactor Master Type 2) drove contacts which opened 
momentarily every } sec. This was coupled to а 50-position uniselector which advanced one в! 
with every break of the contacts. Low-power circuits through the uniselector controlled high 
circuits through relays. The switching sequence was as follows: (i) stimulus display lamps 0 
(ii) stimulus display lamps off, (iii) buzzer on, (iv) buzzer off, (v) one-plane display on, (vi) on? 
plane display off. The uniselector was homed by the experimenter after each run. During h 
run it was re-cycled but with all power circuits interrupted. Once through its initial sequent 
therefore, the uniselector carried on stepping until stopped by the experimenter. The uniselectt 
was audible, though muffled, and was used to pace the auditory presentation of the distractii 
task. 


General technique and instructions 


The subject was seated at a table. To his left, with its top slightly below the level of the tab 
was the stimulus display unit. On the table and to his right was the one-plane display unit. Afta 
a suitable warning, the subject was shown a dot on the stimulus display unit. When the presenti 
tion was completed he had to turn his head smartly in order to see the digit displayed on thi 
one-plane display unit. This was the first item in the distracting message. Subsequent items, 8 
randomly selected digits, were called out by the experimenter, at a 1-sec. rate. Before each ti 
the subject was told how long the distracting message would be. 3 

The subject was required to record the message on prepared sheets. These were printed wit 
rows of the digits 0-9 in ascending order, and the subject had to strike out the appropriate out 
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in each row. At the end of the message the experimenter called out ‘Dot’ as a signal for the 
subject to recall the dot. As soon as he had finished the message, the subject then marked the 
position of the dot with a cross. Accuracy in recording messages was always checked. For short 
lists (up to eight items) the subject read them out. For longer ones the experimenter checked 
them visually with the aid of masks. If the subject failed to record it adequately, the trial would 
фе repeated. It proved unrealistic to have a stringent criterion of adequacy, since with the 
longer messages most subjects made an occasional error. One rule which was rigidly applied, 
however, was that the first digit must have been recorded correctly. Subjects who repeatedly 
ade errors were replaced. 

The subjects were told the apparatus simulated a radar scope and the object of the experiment 
as to see how accurately they could remember the position of an echo if distracted. Although 
he task of recording the message was secondary, they knew the trial would be voided if it were 
ot performed adequately. If a trial was voided, an extra one was run at the end of the block as 
y replacement. To ensure the instructions were understood, one practice trial was given with an 
Бес. distracting task. If the subject failed to carry this out properly a second practice trial was 
. This was always sufficient. 


spperimenial design 


` Retention was measured over periods of 0, 1, 2, 4, 8, 16, 32 or 64 sec., with stimulus presenta- 
tion durations of 0-5, 2, 3, 5 or 10 sec. Five separate groups of 10 subjects were run, one group with 
each presentation duration. Subjects within each group were given four trials with each reten- 
tion period. Control of stimulus difficulty was effected by using four stimuli, each in all eight 
possible orientations, and balancing the design so that one reading at each retention period was 
obtained with each stimulus. Five orders of presentation were evolved and two subjects were 
un with each. All orders consisted of four blocks of eight trials, all eight retention periods being 
present in a different random order within each block. 


3 jects 
| The subjects in all the experiments were young Naval ratings. 
> 


| Results 


_ The distance between the target and the response was used as a measure of error, 
direction being ignored. The retention curves obtained are plotted in Fig. 1. Examina- 
tion of the left-hand region of these curves reveals that with an immediate test the 
subjects could mark the locus of the dot with an error of less than 5 mm, regardless 
of the exposure time. Even with the shortest exposures used, then, the dot had been 
perceived accurately. When a single distracting digit was presented the accuracy fell 
to approximately 17-5 mm. It was still not affected by the duration of the exposure: 
a comparison of the mean error per subject of the most accurate (5 sec, exposure) апа 
least accurate (0-5 sec. exposure) group showed the difference to be statistically non- 
significant (ф < 1:0). 

Inspection of the retention curves indicates that an asymptotic level of error is 
reached within the 64 sec. period studies. For analysis, this asymptotic level was 
estimated by taking the mean of the scores obtained with the 32-digit and 64-digit 
distractor messages. The error distribution was approximately normal, Analysis of 
variance computed on these measures revealed that subjects differed from each other 
significantly (P < 0-01) and so did exposure duration. A Newman-Keuls breakdown 
(cf. Winer, 1962, p. 82) showed that the 0-5 sec. exposure produced significantly 
larger errors than all but the 2 sec. exposure, while no other pairs differed significantly 


from each other. j 
‘The significance of the positive correlation between error and the duration of the 
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distracting message has been assessed by using Kendall’s procedures. A value of в was 
derived from each subject’s overall performance. These values were then summed 
across subjects, and the significance of the total was assessed by converting to normal 
deviates. The normal deviates obtained were: 4-3 with 0-5 sec. exposure; 4-7 with 
2sec.; 2-2 with 3sec.; 3-4 with 5sec.; and 0-5 with 10sec. Only with the 10 sec. 
exposure, therefore, is the correlation non-significant. 

If a response were made at random, the mean error to be expected would vary 
with the position of the target. For the targets selected it would have varied from 
12-65 to 13:97 cm. Since this exceeds the maximum errors made by the subjects, we 
can conclude that they were responding at well above the chance level, even with the | 
longest delays and briefest exposures employed. 

Discussion 

The results generally confirm what would be expected in the light of the S 
studies using verbal material, but in some ways they permit us to go beyond them; 
Accuracy of memory for position is a function of both the duration of the presentation 
and the duration of distraction. With the briefest presentation period studied 
(0:5 sec.), information was rapidly lost. As the presentation was extended, the loss 
was reduced, but for this display there appeared to be little advantage in extending it 
beyond 3 sec. 

A point which must be emphasized is that the presentation duration was adequate 
for accurate perception of the dot, even when it was reduced to 0-5 sec. What our 
results clearly show is that there is a considerable difference between the time requiret 
for perception and that required for memorization. 

Accuracy of perception under all conditions was revealed by the zero delay trials 
A special feature of these was that the subject could respond without ever looking 
away from the display. With the minimal distraction he had just one digit to record, 
but he had to turn away in order to see it and also to monitor his response. In this 
respect, then, there is a distinct difference between the zero and one second delay 
conditions. Turning away and recording the single digit leads to the introduction of 
a substantial error which is little affected by the presentation duration. For this 
reason, in the analysis of forgetting, data from the zero delay condition were excluded. 
With prolonged distraction (32 sec. or more) and a brief presentation (0-5 sec.) it is 
questionable whether the subjects could remember anything of the position of a par- 
ticular exposure. In the Results section it was noted that the mean error was less 
than would be expected by chance. The basis for computing the chance error was an 
assumed rectilinear distribution of responses throughout the display. But a sensible 
subject can do better than that. In the absence of any information about a particular 
presentation, his best bet regarding its position would be the centre of the display. 
Had he consistently responded in the centre his mean error would have been 6-9 cm 
and this is not very much greater than the 5-75 asymptote. If this strategy were 
adopted, and there is some evidence from supplementary analyses that the centroids 
of the subjects’ responses tended to the centre with long delays, then the subjects were 
not much better than chance. We might note in passing that any information they 
obtained about the distribution of target positions would encourage them to centralize 
their responses, since no targets were close to a corner. 


Short-term memory for visual information 5 


10 


60 0-5 sec. exposure 
0:5 
50 
2-0 sec. exposure 
40 n2 
8 3:0 sec. exposure 3 
$30 
E 10-0 sec. exposure 
шщ a 10 
5:0 sec. exposure 
20 


0 124 8 16 32 64 
No. of digits in distracting message 


Fig. 1. The effects of exposure duration upon the accuracy of retention. 


Although the retention curves approximate to a decay function, the figures reveal 
discrepant readings with moderate delays, ie. between 4 and 32sec. for some 
exposures, The discrepancy is particularly marked with the 0:5 sec. exposure and it is 
present also on replication (cf. Expt. II, Fig. 2 below). There are indications that it is 
present in other studies such as Adams & Dijkstra’s (1966) study of motor memory. 
Tnspection of the plot in Fig. 1 suggests that the curve is a composite of two separate 
functions. A possible interpretation is that with short periods of distraction two 
sources of error existed: (i) a loss of information, (ii) a failure to utilize fully the 
information available. Response times were not recorded in the experiment, but the 
impression received during the testing was that when the delay was short subjects 
responded with undue haste. 

EXPERIMENT П 


The purpose of this experiment was to assess the importance of distraction by 
comparing retention with a 0-5 sec. presentation under the conditions of Expt. I 
with a control situation in which the distracting task was omitted. Posner & Konick 
(1966) found perfect retention in the absence of distraction, but their memory task 
differed from ours in a number of ways: (i) it was unidimensional, (ii) the subjects 
were given simultaneous kinaesthetic information, (iii) their presentation duration 
was longer, (iv) the greatest delay they employed was only 20 sec. In view of this it 
would be unsafe to assume that retention would be perfect in the present task over 
the longer delay periods. { 

Method 


The procedure for the experimental group was precisely the same as with the 0*5 sec. presenta- 
tion condition of Expt. 1; it thus provides a replication of it. With the control group the dis- 
tracting task was absent. The subjects were allowed to keep their eyes fixed on the display 
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Fig. 2. Results of Expt. II: raw error. 


throughout the delay. As with the experimental condition, they were told at the beginning of 
each trial what the length of the delay would be. 
Twenty fresh subjects from the same source were used; ten with each group. 


Results 


As can be seen from Fig. 2, in the control conditions the errors did not increase во 
greatly with delay as in the experimental group. The asymptotic level, assessed, as 
before, by taking the mean of the 32 sec. — and 64 sec. — delay error measurements, 
was significantly different (P < 0-025). Comparison with the levels obtained with 
varied presentation times in Expt. I, revealed that this control was significantly 
better than the 2-0 sec. presentation level (P < 0-025) but the slight improvement 
over the 3-0 sec. presentation duration group was not significant. 

Although error was reduced in the control condition, it increased with delay in the 
same way as in the experimental condition. A rank-order correlation (Kendall's tau) 
computed, as in Expt. I, with the zero delay readings excluded showed this increase to 
be statistically significant (P < 0-001). 


Discussion 

Contrary to Posner & Konick, our results show that in the absence of distraction, 
error is not eliminated. The difference could be a function of the shorter exposure 
used here or alternatively of the greater complexity of the two-dimensional display. 
Since the control condition permitted rehearsal, the exposure duration is unlikely 
to be the critical variable, assuming that an opportunity to rehearse provides an 
advantage comparable to that obtained with verbal material. It is by no means 
certain, however, that visual and verbal material are strictly comparable in this 


| 
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| respect. With verbal material, the message to be remembered can be repeated either 
| overtly or covertly. Indeed the very word ‘rehearsal’ implies a process of repeating 
| the message and listening to oneself repeatedly. Although persons lay claim to visual 
imagery quite as rich as auditory imagery, it would seem to lack the potentiality of 
| auditory material for rehearsal. The question of whether an opportunity to rehearse 

provides a comparable advantage with visual material is therefore open. It is the 
| subject of the third experiment. 


EXPERIMENT ПІ 
Method 


The delay, which was filled with the distracting task, as in Expt. I, was fixed at 20 sec. Four 
| conditions were run, as follows: A. (0-5, 0:0) — 0-5 sec. presentation, zero rehearsal. B. (0-5, 4:5) — 
0-5 sec. presentation, 4:5 sec. rehearsal. C. (2:5, 2-5) — 2-5 sec. presentation, 2-5 sec. rehearsal. 
D. (5:0, 0-0) — 5:0 sec. presentation, zero rehearsal. The time allotted to rehearsal was a period 
between the termination of the presentation and the onset of the distracting message. Subjects 
were able to keep their eyes on the display during this time. Its termination was signalled by 
a buzzer coupled into the control equipment so that it sounded during the last 0-5 sec. of the 
period. 

There were five stimuli, the four used previously and an additional one, similarly placed. Each 
stimulus was rotated to just four orientations (i.e. they were not turned over as in Expts. I 
and II). Each subject was given a block of five trials under each condition. It was arranged that 
within each block there was one trial with each stimulus. The experiment was designed for 
a sample of six subjects using different, randomized, orders of conditions. It was subsequently 
replicated. 

The only special feature of the procedure was that there was a more stringent criterion of 
performance on the distracting task. It was necessary for the message to be recorded without any 


error whatsoever. 
Results 


The mean error under conditions A, B, C and D was 3:68, 1:89, 2-24 and 1-64 cm, 


respectively. 
Analysis of variance revealed a 


significant effect of conditions and of subjects, but 
not of stimuli. Subsequent tests between pairs of conditions using the ¢ statistic 
showed the following differences to be highly significant (P « 0-01): A-B, A-C and 
A-D. Of the remaining pairs, the C-D difference was significant at the 5 per cent 
level, while B-C and B-D were clearly not different. Thus the error under condition A 
is greater than that under conditions BCD which do not differ greatly amongst 
themselves. 
Discussion 
The significance of these findings is that in this situation an opportunity for 
rehearsal provides virtually the same benefit upon performance as prolonging the 
duration of the presentation. Whatever it is that takes place during rehearsal is 
possible with visual material. The practical implication of this is that an opportunity 
to rehearse will reduce forgetting just as it does with verbal material (Sanders, 1961; 
Pollack, 1963). From the theoretical point of view, there is the temptation to conclude 
al mode. Such a conclusion would 


that some rehearsal process is possible in the visu onclu 
be premature, however, since it ignores the possibility that retention 18 mediated 
verbally and this cannot be ruled out arbitrarily. Verbal coding has been detected 
in other visual memory tasks (e.g. Glanzer & Clark, 1963). It could be that the subjects 


estimated the distance of the target from some reference point — for example, from 
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a corner — and rehearsed this verbal estimate. All the subjects had been interrogated 
at the end of the experiment but they were not very informative: some claimed to 
have estimated whereas others claimed to have pictured. But it would be pre 
sumptuous to believe that any of these had used a consistent coding strategy, for 
subjects’ reports can be notoriously misleading (cf. Dale, 1964). The occurrence of the 
occasional large mirror type of error does encourage the suggestion, however, that 
an up/down or left/right error was made of the kind one would expect with verbal 
coding. ; 

The results of this third experiment are comparable with those of the previous two, 
The mean error of 3-68 cm under condition A compares with an interpolated estimate 
of 4-12 cm derived from the 0-5 sec. exposure plot on Fig. 1. While the overall mean 
of 1-92 cm for conditions, В, C and D matches the value of 2-25 cm derived from the 
5-0 sec. plot. These in turn can be compared with the value of 2-50 cm derived by 
interpolation from the ‘without distraction’ plot on Fig. 2. As Sanders found with 
verbal material, a rehearsal period provides immunity from the effects of subsequent 
distraction. The ‘no distraction’ condition of Expt. II, of course, can be regarded аз 
permitting continuous rehearsal throughout the retention period. Retention under 
this condition matches that for the 3-0, 5-0 and 10-0 sec. exposures of Expt. I which 
reinforces the two conclusions: (a) that there is a limit to the benefits of prolonged 
rehearsal and (b) that with three or more seconds exposure or rehearsal complete 
immunity to distraction is achieved. 

Statistical help with many preliminary analyses was received from Mrs P. Altham of the 
Applied Psychology Research Unit, Cambridge, and Dr Thompson of the Department of Pure 
Mathematics, University of Hull. In addition, I am especially grateful to Mr E. Norman for 
assistance with computation. The experiments were carried out while the author was on the 
staff of the Medical Research Council’s Applied Psychology Research Unit, Cambridge. 
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RECOGNITION TESTS OF VISUAL INFORMATION STORAGE 


By DENNIS H. HOLDING 
Department of Psychology, University of Louisville, Kentucky, U.S.A. 


Using recognition rather than recall test procedures gives results which are inconsistent 
with the main features of the visual trace model for short-term memory. Recognition efficiency 
does not deteriorate over time, although rapid decay is postulated by the model. Transposed 
letter rows are detected as often as rows which reappear at the same position in the test array, 
suggesting that the storage medium is not directly visual. The number of letters stored appears 
far less than are presented in the array, but consistent with the perception of a single row. 
Correspondingly, the response times tend to group into faster reactions; in recognition problems 
where single row responding is appropriate, and slower reactions which imply that what is 
reported depends upon decisions based upon inference. 


A widely accepted model for human information storage (Sperling, 1963) proposes 
that, following a brief tachistoscopic exposure, subjects are temporarily. able to 
retain more information than they can eventually report. The excess information is 
regarded as available during 1 or 2 sec. after the stimulus presentation in the form of 
a rapidly decaying visual image. However, as the present experiment suggests, it is 
open to considerable doubt whether temporary excess storage is demonstrable under 
controlled conditions, and even whether the information which is eventually retained 
is held in a visual form. . 

The original evidence for excess storage depended upon the comparison of whole 
and partial reports (Sperling, 1960). When an array of letters was presented for 50 
` msec., a subsequent auditory cue for the report of a single row elicited proportionately 
more information than did instructions to report as much as possible of the entire 
array. Some 9-12 letters were apparently available for sampling, as against the three 
or four normally reported. Further, delaying the cues for partial report resulted in a 
progressive decrease in the number of letters available, suggesting a rapid storage 
decay process. However, later work has tended to provide only weak confirmation 
(Keele & Chase, 1967; Dick, 1969), or contrary evidence, suggesting alternative 
explanations of the following kind. 

It has been shown that subjects are extremely sensitive to constraints upon 
randomness in the sequences of cues used to elicit partial reports, and may obtain 
inflated letter scores by selective guessing of the rows which are to be cued (Holding, 
1970). In some circumstances, a subject may also increase his score by selecting 
vertical or other non-horizontal segments of the display for attention. It has further 
been shown that success in reporting letters drops markedly as the subject’s measured, 
inferred or instructed eye fixations deviate from the cued row, with the implication 
that subjects have little ability to retrieve information from a previously non- 
attended row (Holding, 1971). In the same series of experiments the slope of the 
decay curve was shown to be a function of the subject’s uncertainty as to which row 
is to be cued, implying that the decline in partial report scores may depend less upon 
the decay of a visual image than upon the efficiency of rehearsal strategies. 

Ina more recent experiment (Holding, 1972), whole and partial reports were elicited 
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for English and Arabic letters. Using fully random cue sequences, there were no 
substantial differences between the estimates of letter availability deriving from any 
of the whole-partial comparisons. Furthermore, American subjects were able to 
reproduce reliably less than one of the Arabic characters, presumably because they 
lacked the linguistic equivalents normally used in encoding letter material. There 
appears therefore to be little balance of evidence in support of the visual storage 
hypothesis. 

A small residual difference, favouring partial over whole report, recurs in most 
experiments and is probably best explained in terms of the interference due to 
responding. Such output interference more strongly affects the retention of whole 
reports, which call for the reproduction of a greater number of letters. This explana- 
tion for the difference, put forward by Anderson (1960) in order to account for similar 
findings with auditory material, appears to pose a methodological problem for all 
experiments using a recall procedure. If a recognition procedure is adopted instead, 
the difficulty disappears; since both whole and partial reports are signalled by 
identical numbers of responses, the amount of output interference is equated. 

Recognition testing has the further advantage of permitting direct evaluation of the 
visual properties ascribed to the storage system. The recognition procedure adopted 
in this experiment takes the form of briefly exposing a stimulus array of three rows 
of letters, and shortly thereafter showing a second test array; the subject then: 
indicates by pressing a key whether or not he recognizes any or all of the rows in the 
second array as having appeared in the first. Several predictions may be made on the 
basis of this procedure. If the subject preserves a visual image of the first array, the 
superimposition of one row in the second which is identical with a row in the first 
array should reinforce the fading trace in that position. At the same time, the other 
two rows should act to degrade the remainder of the trace. Further, since super- 
imposing different stimuli one over the other is known to produce ‘backward masking’ 
at time intervals which may vary from several to 100 msec. (Weisstein, 1966), any 
visual consequences of the two irrelevant rows should be impaired to an extent 
depending upon the time separation of the two arrays. 

Both these considerations imply that the recognition of single identical rows should 
be nearly perfect at short intervals, followed by a clear decrement, at least when 
delay of the test array increases beyond the peak of the masking function. Tf, on the 
other hand, the first array contains a row of letters which reappears in a transposed: 
position in the second array, the efficiency of detection should be extremely poor at 
all intervals. Superimposing the second array upon a visual trace will yield no direct 
row matches and should therefore degrade the entire trace; while if backward mask ing 
is a factor, it will be greatest at the time when the trace should be strongest. The 

visual storage hypothesis therefore calls for wide differences between the scores for 
identical and transposed single rows, both in initial levels and over time. 

In the case where all rows are identical, the predictions are less discriminating. Fot 
reasons similar to the single row case the visual trace hypothesis will again imply & 
wide difference between identical and transposed arrays, but such a difference would 
also be expected as a consequence of most other probable theories. Thus, if a subject 
typically selects for attention some limited part of the display, reading it into store 
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SI (Single, Identical) ST (Single, Transposed) 
WNOB GZFD авто 8SRXZ 


кб KLJS NEMA IW ULUP'UMOK 


'PHMV TQXR HVJD GBTOQ 


AT (АП, Transposed) N (None) 

DSMZ C WNI E AHE му рт 
OWN J RQBX DLBS XJ GQH 
RQBX DS MZ киха LS KB 


Fig. 1. Examples of correspondence between stimulus cards (left, in each pair) and recognition 
cards (right, in each pair). 


process, he will again have difficulty with the transpositions. Clearly, however, the 
visual trace hypothesis would predict almost perfect performance on the whole array 
identities, and a selective reading hypothesis considerably less. 


METHOD 
Materials 

In order to test these predictions, 60 pairs of 3 x 4 letter arrays were composed, in the form of 
black letters on transparencies. Letters were 2-5 cm high and, at a viewing distance of 112 cm, 
formed arrays of approximately 5° х 7° visual angle. For the first card of each pair the letters 
were selected at random, omitting the vowels and Y, with the constraint that no letter might 
appear twice on the same card. The second card was related to the first in one of the following 
ways: 

All, Identical (AI). The second card was a complete duplicate of first. 

All, Transposed (AT). Both non-overlapping transpositions were used an equal number of 
times; thus the rows 1, 2, 3 reappeared either in the order 2, 3, 1 or 3, 1, 2 on the second card. 

Single, Identical (SI). Row 1 or 2 or 3 reappeared equally often on the second card, the letters 
on the remaining rows comprising those which had not appeared on the first. 

Single, Transposed (ST). Row 1 reappeared at positions 2 or 3, 2 at 1 or 3, and 3 at 1 or 2, 
equally often, with the same restriction on the remaining letters. 

None (N). No rows were identical; however, since both cards were random selections of 12 
from 20 letters some repetition of individual letters is inevitable, a calculation of probabilities 
yielding an expected overlap of 7-2 letters. 

Examples of the SI, ST, AT and N conditions are shown in Fig. 1. 


Procedure 
The card pairs were shown in a Scientific Prototype Model GB three-channel tachistoscope, 
at an illumination level of approximately 40 mlamb. The subject triggered each presentation 
sequence by depressing a foot-switch. Each first card appeared for 50 msec., followed by a dark 
interval of 0:25, 0-5 or 1 sec. before the presentation of the second card, which was exposed for 
5 sec. During the second exposure interval the subject responded by pressing one of three keys 
with the right hand, indicating whether rows 1, 2 or 3 were recognized as having appeared on 
` the first exposure, or by pressing one of the two ‘all’ or ‘none’ keys with the left hand. Response 
times were measured from the start of the second exposure period to the appropriate key-press, 
using a Hunter 120A Klockounter, Series D. 
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Design 

The 18 subjects, all introductory students serving for credit, each attended for two sessions 
of approximately 40 min. After preliminary practice with the apparatus and familiarization 
with examples of the card pairs, each subject had blocks of 20 trials at each of the three delay 
intervals in an order counterbalanced over the two sessions. Each set of 20 card pairs consisted 
half of N pairs, the other half bearing row correspondences (АТ, 2; AT, 2; SI, 3; ST, 3) presented 
in randomized orders. 


RESULTS AND DISCUSSION 
Recognition scores 

The results were first analysed separately at each of the three time intervals. 
However, despite the implications of the fading trace hypothesis, there were no 
significant declines over time in recognition of any of the card types. Time-related 
differences between SI and ST would have been of particular interest since, on the 
basis of the visual trace predictions, SI should decline sharply while ST should 
remain consistently low. In fact, these conditions show parallel trends which appear, 
if anything, to rise over the delays of 0-25, 0-5 and 1 sec.; the mean numbers of correct 
responses per set are: (SI) 1-3, 1-9, 1-8; (ST) 1:3, 1:8, 1-8. The overall recognition 
efficiency remained at approximately 50 per cent, improving minimally from 9-3 to 
10-7 and 10:8 correct responses per set at the three intervals. It is clear that these 
data are inconsistent with any hypothesis based upon the fading trace. : 

All further analysis was made on the combined data from all three delay intervals. 
The raw numbers of responses of each type made to the five card-pairing conditions 
(Table 1) show considerable divergences from accurate recognition. The way in which 
the errors are distributed is of interest. The card pairs involving all or none of the 
rows (AI, АТ, N) produced some mutual confusions, but most errors consisted of 
responses on the single row keys. This alone implies that the ‘all’ cards were only 
partially seen, as many subjects reported. However, since the preponderance of single 
key-presses in the N condition can only have been due to mistaken guessing, it is 
highly probable that a similar explanation underlies a proportion of the ‘A’ card 
errors. The single-row pairs (SI, ST), despite some incorrect ascriptions to the wrong 
single row, were most often not seen at all, as indicated by the preponderance of 
‘none’ key-presses. 

The most striking result is the close similarity between the SI and ST conditions, 
which is contrary to the visual trace prediction. Despite the postulated super- 
imposition of the trace, with the SI cards, subjects were no better at handling these 
than the transpositions. Computing each subject’s scores separately as data for 
significance testing of course confirms that the difference between the two conditions 
is far from significant (f = 0-15; d.f. = 17). This clearly implies that the remembered 
information is not stored in a visual form. In the case of the АТ and AT comparison, 
the expected difference in favour of AI does arise. A similar statistical procedure 
shows this difference to be significant (P < 0-01). 

The implications to be drawn from the ‘A’ conditions, however, depend mainly 
upon their level of recognition accuracy in comparison with the high level of pet 
formance predicted on the basis of the visual trace hypothesis. One-sample ¢ tests 
were used to compare the obtained means with the higher hypothetical levels. Against 
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Table 1. Response frequencies and proportions correct in matching and 
transposed recognition conditions 
(R, correct; W, incorrect. Cells marked with an asterisk are null; for example, ‘all’ responses cannot be 


wrong with ‘A’ cards, while ‘single’ and ‘none’ responses cannot be correct. The correction for pro- 
portions is explained in the text.) 


Response type 
Proportions 
All Single row None correct 
c a! c A 1] ^ А 
Cards R Ww R Ww R Ww Raw Corrected 
AI 55 4 : 52 э 1 0-51 0-45 
АТ 33 Y 5 72 3 0-31 0-23 
SI * 9 88 21 ? 44 0:54 0:45 
ST * 2 87 18 * 55 0-54 0-45 
N * 13 d 234 293 Ж 0:54 0:28 
Maximum 
correct 216 324 540 


perfect performance, or against any level of efficiency greater than 78 per cent, the 
AI condition yields a highly significant difference (P < 0-001); at the 0-05 level of 
confidence, АТ recognition falls significantly short of 66 per cent efficiency. Thus, 
although recognizing that two cards are completely identical appears a priori to be 
an almost trivial problem, in fact, the task well exceeds the subject’s capacity. In the 
case of the SI condition, performance is inferior to 72 per cent efficiency (Р < 0-001) 
or to 64 per cent (Р < 0-05). It seems clear, therefore, that subjects do not by any 
means have access to the whole of the information in the display. 


Letter availability 


How much information is assumed to be available depends in part upon the method 
used to assess recognition efficiency. Although the significance tests were carried out 
using uncorrected means, which are listed for comparison as proportions (Table 1), 
it is customary to allow for the effects of guessing. Thus, if a subject correctly recog- 
nizes 55 cards and guesses among three alternatives with equal probability of success 
in the remaining 45 cases, the extra 15 correct guesses will raise his apparent score to 
70. Therefore, subtracting one-half (the ratio of the probability of a correct guess to 
its complement) of the 30 overt errors will restore his score to its true value. In 
applying this correction to the present case one cannot assume that the alternative 
key-presses will be chosen with equal probability. At the same time, it is clear that 
subjects are not responding in accordance with the actual distribution of card pair 
types. In fact, perhaps because they only have access to about one row, they con- 
sistently overpress the single keys and underpress the ‘all’ and ‘none’ keys. The 
observed response frequencies are therefore used to compute the corrected proportions 
(p'), which are thus tabulated (Table 1) from the expression: 


P'a = R- Wp(R,|X)/{1 —p(R,|X)]; with p(R,X) T 2(8,), 


where R is the number of correct recognition responses, W is the number incorrect 
and S, is the number of times a particular key is selected. 
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Table 2. Mean response times for correct and incorrect recognition 
Response times (sec.) 
VE ET = aS 


Cards Correct ^ Incorrect 


AI 1-68 1-60 
AT 2-30 1:80 
SI 1:59 1-99 
ST 1-72 2-25 
N 2-12 2-20 


If one makes the assumption that the proportion of correct АТ card pairs reflects 
the number of letters available, the figure of 0-45 correct would imply that as many 
as five letters are seen during the exposure. However, the estimates of letter avail- 
ability derived from these proportions must be regarded as exaggerated, since the 
observed scores are also susceptible to contamination by another form of guessing, 
Only the recognition of complete rows was demanded by the experiment, as varying 
the number of identical or transposed individual letters creates too many permuta- 
tions for both subjects and experimenter. As a consequence a subject may, and most 
admittedly sometimes did, make accurate judgements on the basis of three or four 
seen letters by attending to columns or blocks rather than to rows. Despite the 
expected value of seven letters in common between a pair of randomly chosen cards, 
the chance that three letters in the same column will be the same is only 0:0009. — 

A subject seeing three letters reappear in one of the columns of the recognition 
array is therefore well advised to respond with the ‘all’ key. On the other hand, when 
fewer letters appear identical the vertical column strategy is less effective. For 
example, if only one letter in a column is identical, depressing the appropriate single 
row key has a lower probability of success because the chance is as high as 0-36 that 
a ‘none’ response is correct. In order to separate the N from the SI and ST cases, it is 
therefore desirable to select further information along the horizontal rows for 
attention. This kind of consideration is probably responsible for the variability of the 
viewing strategies reported by subjects. When it occurs, vertical column guessing is 
undoubtedly responsible for inflating the number of letters apparently available. 
Although the exact amount due to this form of guessing cannot be accurately 
determined, it is clear that nothing in the present data is incompatible with the 
estimate of an available three or four letters derived from the earlier experiments. 
Analysing the times taken to respond to the different card pairs helps to strengthen 
the same conclusion. 


Reaction times 

The time data (Table 2) have been computed separately for right and wrong 
responses in each condition. An analysis of variance of the subject means shows that 
the differences between conditions are significant (P < 0-001). Correct response times 
are not significantly different overall from incorrect (F = 2:89; df. = 1,17), but 
the interaction between conditions and right-wrong response is highly significant 
(P < 0-001). A Newman-Keuls procedure confirms that the interaction is principally 
due to the fact that, while correct responses are faster in the ST condition (reaching 
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borderline significance in SI), the incorrect responses are faster in AT. The full 
pattern of differences at the 0-05 level, using the convention of underlining for non- 
significance and the subscripts r and w for correct and incorrect times, is as follows: 


SI, АТ, Al, ST, AT, SL, N, М, ST, AT, 


Comparing these relationships with the patterns of responding shown in Table 1 
gives some insights into the reasons for the time differences, all of which are com- 
patible with the capacity to perceive only a few letters from the total array. Evidently 
it takes approximately as short a time to misclassify an instance of AT,, as to recognize 
an SI,, because in both cases the subject is most often seeing a single row and respond- 
ing immediately. If the АТ, cases consisted mainly of successful applications of a 
vertical strategy to judgements of a few letters, these times would also be short. 

The ST, mean appears to exceed the SI, mean by 130 msec., which, although 
statistically unreliable, should represent a rough estimate of the time required for 
handling the transposition. The АТ,, mean is significantly faster than AT,, again 
because the erroneous responses consist largely of single row recognitions, so that the 
AT,, time provides an estimate for behaviour only slightly more complex than in 
ST,; the transposition time difference of 200 msec. by which AT,, appears to exceed 
AIL, is comparable with the ST,-SI, difference, given the slightly more complex 
nature of the transposition. Thus, the first group of conditions seems to be composed 
principally of single row reactions, which are relatively fast and direct. 

The cases of SI,,, N,, N,,, ST,, and AT, are all more complex and therefore lengthier 
in response than are the conditions in which direct single row responding was 
effective. In each of the second group of cases, evaluating or executing the ‘none’ or 
'all' response demands time for scanning the whole recognition array and for 
arriving at a decision based upon fragmentary information. The N,, condition might 
be considered an exception to the group of cases in which inference is a factor, since 
the erroneous responses here consist almost entirely of single row key-presses. How- 
ever, these row correspondences are fictitious, and could not therefore trigger fast 
response times. Finally, where ST,, and AT, are concerned, the transposition require- 
ment is, of course, superimposed upon the other time demands, thus leading to the 
slowest response times observed. 


Thanks are due to Frank Slaymaker for his assistance with the probability analyses. 
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VISUAL IMAGERY DIFFERENCES IN THE 
RECALL OF PICTURES 


By DAVID F. MARKS 


Department of Psychology, University of Otago, 
Dunedin, New Zealand ' 


Male and female subjects who differed in their verbal reports of visual image vividness 
were tested for recall in three experiments involving coloured photographs as stimuli. In all 
three experiments subjects who reported vivid visual imagery were more accurate in recall than 
subjeots who reported poor visual imagery. In the first two experiments, females recalled more 
accurately than males. On the assumption that vividness reports and recall were both mediated 
by the same covert event — & visual image — these results provide further evidence that images 
have an important role in memory. . 


In what ways, if any, does the recall of a man who states that his imagery is clear 
and vivid differ from that of another who reports imagery that is vague and dim? A 
number of recent studies (Paivio, 1969, 1970; Bugelski, 1970) have been interpreted 
as demonstrations of the functional significance of imagery in tasks involving a 
memory component. Can individual differences in verbal reports of imagery vividness 
therefore be used as a prediotor of performance in memory tasks? 

A recent study by Sheehan & Neisser (1969) produced some evidence that vivid 
imagery reports are correlated with accurate recall of geometric designs. Recall was 
compared for subjects selected for their having high and low scores on a shortened 
form of the Betts Questionnaire Upon Mental Imagery (Sheehan, 1967). On the 
principal task no difference in accuracy was obtained between the ‘high’ and ‘low’ 
imagers. Only for the recall of stimuli used in the incidental task was a difference in 
accuracy observed. ‘High imagers’ were more accurate in incidental recall, a result 
which has been confirmed by Ernest & Paivio (1969, 1971). Somewhat paradoxically, 
in the light of the negative between-subjects results, a significant within-subjects 
relationship between accuracy and vividness was obtained: stimuli recalled with the 
highest accuracy produced ratings of greater vividness than stimuli which gave 
lowest accuracy. It should be noted, however, that Sheehan & Neisser (1969) 
obtained the vividness rating on each trial after recall. There is evidence (Marks, 
1972a) that the rating-after-recall paradigm provides an artifactual basis for an 
accuracy-vividness relationship. In this paradigm the subject can use his recall 
performance as a cue for the value of the vividness rating. If ratings are obtained 
prior to recall, the within-subjects relationship between accuracy and vividness 
disappears (Marks, 1972a). 

The absence of a between-subjects effect on accuracy in the Sheehan & Neisser 
(1969) study encourages the view that verbal reports of image vividness are of little 
predictive value, a conclusion reached by Neisser (1970). There are two reasons, 
however, for not expecting (in retrospect) a large between-subjects difference in the 
Sheehan & Neisser study. First, the ‘high’ and ‘low’ imagers were selected on the 
basis of their vividness ratings for seven sensory modalities. While there is a moder- 
ately high correlation between ratings for different modalities (Betts, 1909), Sheehan 
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Table 1. The rating scale used in the Vividness of Visual 
Imagery Questionnaire 
Rating Description 
‘Perfectly clear and as vivid as normal vision’ 
‘Clear and reasonably vivid’ 
‘Moderately clear and vivid’ 
* Vague and dim’ 
‘No image at all, you only “ know” that you are thinking 
of the object’ 
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& Neisser's (1969) task involved visual stimuli. Ratings of visual images would there- 
fore have been a more relevant basis for the selection of subjects. Secondly, while 
little is known about image vividness for different classes of stimuli, it is not un- 
reasonable to suppose that vividness will be related to the level of interest, meaning- 
fulness and affect evoked by the stimulus which is imaged. Geometric designs probably 
have rather low values along these variables, and recall differences between ‘high’ 
and ‘low’ imagers could consequently be less marked for these stimuli than differences 
in accuracy that might be obtained when other kinds of stimuli are presented. 

It is the purpose of this paper to describe three experiments which avoided these 
two possible pitfalls of the Sheehan & Neisser (1969) study. Subjects for these 
experiments, designated ‘good’ and ‘poor’ visualizers, were selected on the basis of 
their ratings of visual imagery on a new questionnaire, the Vividness of Visual 
Imagery Questionnaire (VVIQ). The stimuli were coloured photographs, either of 
complete scenes or of groups of unrelated objects, and recall was tested using а 
multiple-choice question procedure. 


EXPERIMENT I 
Method 

Subjects 

Seventy-four introductory psychology students completed the VVIQ. This is a brief 16-item 
questionnaire with a test-retest reliability coefficient of 0-74 (n = 68), and a split-half reliability 
coefficient of 0-85 (n = 150). The sixteen items of the VVIQ are presented in the Appendix. The 
image summoned for each item is rated along a five-point scale of vividness (see Table 1), once 
with the eyes open, and once with the eyes closed. On the basis of total scores on the VVIQ, the 
18 lowest scorers (mean rating 1-64) and the 18 highest scorers (mean rating 3:25) were selected 
to form two experimental groups: ‘good’ and ‘ poor’ visualizers respectively. Nine females and 
nine males were placed in each group. 


Stimulus materials 

The stimuli were 15 coloured photographs. Seven of these were photographs of sets of 15 
unrelated objects in a random arrangement, as illustrated in Fig. 1. The remaining eight stimuli 
were photographs of complete scenes, e.g. a Venice canal, a New York street scene, a group of 
bathers, a market place, and a Turkish pavement scene. The stimuli were reproduced as colour 
transparencies and a 35 mm slide projector was used to project the stimuli on to a 1:8 x 1-2 m. 
screen at an average distance of about 5 m in front of the subjects. 
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Fig. 1. A schematic version of one of the stimuli. 


Procedure 

Each trial consisted of three stages: stimulus presentation (20 sec.), & delay (40 sec.) and 
questioning (75 вес.). During the first 30 sec. of the delay a subtraction task was performed. The 
delay allowed after-images to disappear and the subtraction task provided a method for pre- 
venting verbal rehearsal (cf. Peterson & Peterson, 1959). After the delay the first of five 
questions was read to the subjects and further questions were asked at the rate of one every 
15 sec. To illustrate the type of questions, those employed for the stimulus of Fig. 1 were: 
(1) ‘What number was written on the golf ball: four, five, or six?’ (2) ‘What was in the bottom 
right-hand corner: clock, scissors, or syphon?’ (3) ‘What was the time on the clock: ten to seven, 
ten to ten, or ten to four?’ (4) ‘Was the ballerina standing: on tiptoes, with one foot on the floor, or 
with both feet on the floor?’ (5) ‘What was directly below the suitcase: bicycle, candle, or books?’ 
Subjects chose one answer from the three provided, and wrote this on a response sheet. 

The following instructions were read to the subjects: ‘You will be shown a number of colour 
slides. These display either groups of more or less unrelated objects or complete scenes. Each 
trial has three phases: presentation, counting, and questioning. After each slide has been 
presented for a short period of time, a three-figure number will be read to you. As soon as you 
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Table 2. Mean number of correct answers per trial for ‘good’ and 
‘poor’ visualizers of each sex (Expt. Г) 
Females Males Mean 


Good visualizers 3-24 3-11 3-17 
Poor visualizers 3-02 2-68 2-85 
Mean 3:13 2-89 3-01 


hear this number, count silently back from it in threes until you hear the word “Stop”. For 
example, if you hear “794” start counting to yourself *seven-hundred and ninety-four, seven. 
hundred and ninety-one, seven-hundred and eighty-eight", etc. A metronome will count time 
for you and you have to try to keep up with its beat.’ [The subtraction task was then demon. 
strated with the metronome set at 0-5 beat per sec.] ‘When. you are told to stop counting, write 
down on the response sheet the number you have arrived at. During this counting period you 
should try to keep in mind a “picture” of the displayed slide. This should include, as far as 
possible, details of the shape, colour, and relative positions of different aspects and components 
of the pictorial display. After the counting period is over, the questioning phase will begin. 
During this you will be asked to answer a number of questions concerning details of the slide you 
have just seen. Three alternative answers are provided for each question. Don’t give your 
answer until you have heard all three possibilities. If you are unsure, just guess. You write down 
the answer to each question in the appropriate box of the response sheet. There will be five 
questions for each slide. After the five questions for one slide have been asked, a new slide is 
presented, and so on.’ 

Before the 14 experimental trials, there were two practice trials, one to practise the subtraction 
task, the other to practise the complete procedure. The experiment was conducted in two large 
group sessions with approximately equal numbers of male and female subjects of each imagery 
level at each session, 


Results 


The dependent variable was the mean number of correct answers per trial. The. 
maximum score therefore was 5:00 and the level of accuracy obtainable by chance 
was 1-67. A 2x2 analysis of variance revealed significant effects for ‘visualizing 
ability’ (F = 8-72; d.f. = 1,32; Р < 0-01) and sex (F = 4-63; d.f. = 1, 32; P < 0-05). 
The ‘visualizing ability’ by sex interaction was not significant (F < 1-00). Table 2 
gives the mean accuracy scores for the four categories of subjects. ‘Good visualizers’ 
answered more questions correctly than ‘poor visualizers’, and females were more 
accurate than males. 


EXPERIMENT II 


Method 
Subjects i 
One hundred and sixteen school children aged 16-18 years completed the VVIQ. Eight of the 
lowest scorers (mean rating 1-53) and eight of the highest scorers (mean rating 3-15) were selected 
for the experiment, and designated ‘good’ and ‘poor’ visualizers respectively. There were four 
males and four females in each group. 


Stimulus materials 

Eleven of the transparencies used in Expt. I were presented, six which displayed complete 
scenes, and five which displayed unrelated objects. A 35 mm slide projector was used to project 
stimuli on to a display area of 93 x 65 em at a distance of 1 m from the subject’s eyes. 
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Table 3. Mean number of correct answers per trial for ‘good’ and 
‘poor’ visualizers of each sex (Expt. ТЇ) 


Females Males Mean | ЖС Nos 
Good visualizers 3-80 3:35 3:57 
Poor visualizers 3-22 2-87 3:05 
Mean 3:51 8-11 3:31 


Procedure 


A few changes were made to the procedure of Expt. I. The total delay between stim’ 
and questioning was increased to 50 sec. and in a 10-sec. interval prior to questioning subjects 
were asked to rate the vividness of their image of the stimulus display along the five-point scale 
of Table 1. Subjects were tested individually to allow a recording of eye movements (Marks, 
1972a, b) and the subtraction task was performed aloud. The metronome was not used to pace 
subjects’ subtractions and subjects were told: ‘Count aloud and count as quickly as you can.’ 
The only other change in the instructions used for Expt. I was with regard to the vividness 
rating. The following extra instruction was given: ‘After the counting period is over, there will 
be a short delay and then I would like you to give a rating from 1 to 5 of how vivid and clear 
your image was.’ The vividness scale of Table 1 was then presented verbally. After two practice 
trials, ten experimental trials were presented. 


Results 


Accuracy. A 2x2 analysis of variance was conducted on the mean numbers of 
correct answers. The results replicated the findings of Expt. I at higher levels of 
significance. Significant effects were obtained for ‘visualizing ability’ (Ё = 14-62; 
d.f. = 1,12; P < 0:005) and sex (F = 8:49; df. = 1,12; P < 0-025). As before, the 
interaction was not significant (Ё' < 1:0). As shown in Table 3, ‘good visualizers’ 
were superior to “poor visualizers’, and females were superior to males. 

Vividness. Each subject rated the vividness of the image he had on each trial, 
using the five-point scale of Table 1. The ten such ratings given by each subject were 
averaged. The mean results appear in Table 4. A 2x2 analysis of variance showed 
‘visualizing ability’ to be the only significant effect (F = 6-75; d.f. = 1,12; P= 
0-025). Not surprisingly, given the subject selection procedures, ‘good visualizers’ 
reported having more vivid imagery than ‘poor visualizers’. 

Accuracy related to vividness. As indicated by Table 3, the between-groups relation- 
ship between accuracy and vividness was strong. The within-subjects results were 
analysed as follows. For each subject the rating on the trial with the fewest errors 
was compared to that obtained on the trial with most errors. If more than one trial 
gave best or worst recall, the mean vividness rating for such trials was calculated. 
The mean rating of 2-79 for best recall did not differ significantly from the mean of 
2-70 obtained for worst recall (t < 1:0). The absence of a significant accuracy- 
vividness relationship, within-subjects, may be attributed to the small within-subject 
variation in the ratings (mean range 2-0). Such homogeneity in the experimental 
ratings was to be expected since subjects had been selected for their giving either 
consistently high or consistently low ratings on the VVIQ. The present results 
contrast with those obtained using the rating-after-recall paradigm (Bowers, 1931; 
Sheehan & Neisser, 1969). 
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Table 4. Mean vividness ratings for ‘good’ and ‘poor’ visualizers 


of each sex 
Females Males Mean 
Good visualizers 2-63 2-73 2-68 
Poor visualizers 3:48 3-05 3-26 
Mean 3-05 2-89 2-97 


EXPERIMENT III 


In Expts. I and II it was demonstrated that verbal reports of visual-image vivid- 
ness can be reliable predictors of recall-accuracy of information contained in pictures, 
In addition, female subjects, matched in terms of their image-vividness ratings with 
a group of males, recalled more accurately pictorially presented information, An 
analysis of the difficulty of the questions used in Expts. I and II revealed that only 
about half the questions actually discriminated between subjects. The remainder 
were answered either correctly or incorrectly by nearly everybody. These questions 
were therefore replaced by others which were more discriminating. 


Method 
Subjects 
Seventy-five introductory psychology students completed the VVIQ. The 18 lowest scorers 
(mean rating 1-48) and the 18 highest scorers (mean rating 3-20) were selected to participate in 
the experiment. These formed two experimental groups, ‘ good visualizers’ and ‘poor visualizers’ 
respectively. Nine females and nine males were placed in each group. 


Stimulus materials 


The same stimuli were used as those employed in Expt. П. These were projected on to a 1:8 x 
1-2 m screen at an average distance of about 5 m in front of the subjects. 


Procedure 


The procedure was the same as that used for Expt. I except that the questions were recorded 
in a female voice and presented to the subjects from a tape-recorder at the rate of one every 20 
sec. The subtraction task was performed silently and at each subject’s own rate. 


Results 

A 2x2 analysis of variance revealed that ‘visualizing ability’ was the only signifi- 
cant effect (Р = 7-52; d.f. = 1,32; P < 0-01). Both the sex and the interaction 
effects gave Ё values lower than 1-0. Table 5 shows the mean accuracy scores for the 
various categories of subject. As in Expts. I and II, ‘good visualizers’ answered more 
questions correctly than ‘poor visualizers'. 

A comparison with the data of Expt. I (see Table 2) shows that while the average 
accuracy of females in the two studies is nearly identical, males gave more accurate 
recall in Expt. III. This improvement in accuracy was not statistically significant 
(t < 1:0), but it substantially reduced the male-female accuracy difference obtained 
in Expts. I and IT. Further studies may determine which of the procedural differences 
could have led to this improvement in the males’ accuracy of recall. 
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Table 5. Mean number of correct answers per trial for ‘good’ and 
‘poor’ visualizers of each sea (Ехрі. ILI) 


Females Males Mean 


Good visualizers 3:35 3:25 3-30 

Poor visualizers 2-89 2-81 2-85 

Mean 312 3:03 3-08 
Discussion 


An unexpected result in Expts. I and П was the superiority of females over males 
in the accuracy of recall. Ernest & Paivio (1971) obtained the same finding in both 
free recall and incidental recall of verbal and pictorial stimuli and Expts. I and IT 
support Ernest & Paivio’s (1971, p. 71) conclusion that ‘in some tasks, females “use” 
imaginal processes to facilitate recall whereas males do not’. 

In all three of the experiments described, verbal reports of visual image vividness 
were found to be reliable predictors of accuracy in the recall of information contained 
in pictures. The differences in accuracy observed between ‘good’ and ‘poor visu- 
alizers’, operationally defined in terms of their average vividness ratings, have a 
combined probability of occurring by chance of much lower than 0-001, These 
results contradict therefore the data of Sheehan & Neisser (1969) and the conclusions 
drawn from these data by Neisser (1970). On the assumption that vividness ratings 
and recall are both mediated by the same covert event—a visual image — these 
results can be interpreted as providing further evidence that images have an import- 
ant function in memory. Image vividness, these data suggest, facilitates accurate 
recall. 
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APPENDIX 
Items contained in the Vividness of Visual Imagery Questionnaire 

For items 1—4, think of some relative or friend whom you frequently see (but who 
is not with you at present) and consider carefully the picture that comes before your 
mind’s eye. 
Item 

1. The exact contour of face, head, shoulders and body. 

2. Characteristic poses of head, attitudes of body, etc. 

3. The precise carriage, length of step, etc., in walking. 

4. The different colours worn in some familiar clothes. 

Visualize a rising sun. Consider carefully the picture that comes before your mind's 
eye. 
Item 

5. The sun is rising above the horizon into a hazy sky. 

6. The sky clears and surrounds the sun with blueness. 

7. Clouds. A storm blows up, with flashes of lightning. 

8. A rainbow appears. 


"Think of the front of a shop which you often go to. Consider the picture that comes | 
before your mind's eye. 
Item . 
9. The overall appearance of the shop from the opposite side of the road. 

10. A window display including colours, shapes and details of individual items for 
sale. 

11. You are near the entrance. The colour, shape and details of the door. 

12. You enter the shop and go to the counter. The counter assistant serves you. 
Money changes hands. 


Finally, think of a country scene which involves trees, mountains and a lake. 
Consider the picture that comes before your mind's eye. 


Item 
13. The contours of the landscape. 
14. The colour and shape of the trees. 
15. The colour and shape of the lake. 
16. A strong wind blows on the trees and on the lake causing waves. 
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CONSTANCY OF MNEMONIC CAPACITY AS A FUNCTION 
OF TRIALS IN FREE-RECALL LEARNING 


By S. BENNETT Ax» P. DAVIES 
School of Psychology, University of Bradford 


retrieval processes operate in memory. 


DEFINITIONS 


Tn order to simplify the exposition, the following definitions are given at the out- 
set. The term ‘mnemonic unit’ refers to a set of items that are associated in memory. 
Tt is assumed that, if they are recalled, then they are recalled in adjacent output 
positions in free recall. The term is intended to be used more or less interchangeably 
with the term ‘chunk’ as used in Miller’s unitization hypothesis (1956a, b, c), when 
that hypothesis is applied to free recall of sets of discrete items. The term ‘mnemonic 
unit’ is employed because the word ‘chunk’ has wide currency and probably meanings 
beyond that attributed to ‘mnemonic unit’. Hence the word ‘chunk’ will be avoided 
in the discussion of the results of the present study. 

The term ‘category’ refers to a set of items that are put in the same class by the 
subject during presentation. Such a category may have a conceptual and/or asso- 
ciative basis and may or may not correspond to a mnemonic unit. 

The term ‘Subject-unit’ (S-unit) refers to a set of items that are recalled in adjacent 
output positions and are put into the same category. Clearly, some relationship exists 
between an S-unit and a mnemonic unit, its closeness depending on the degree of 
agreement between categories and mnemonic units. 

It is very important to distinguish between ‘§-units’ and ‘mnemonic units’, since 
items from the same category may frequently be found in adjacent output positions 
in free-recall experiments by chance alone, in which case they obviously do not have 
any resemblance whatever to ‘mnemonic units’. However, there may be other 
occasions when they may be identical. We cannot measure ‘mnemonic units’ directly 
and must therefore rely on the investigation of ‘S-units’ instead. Whether such an 
investigation can tell us anything about mnemonic units depends upon the closeness 
of their correspondence in any particular experiment. Our knowledge about this 
depends, of course, on the development of adequate criteria for measuring this corre- 
spondence. It is the purpose of this study (a) to describe one such set of criteria and 
show that the data of the following experiments meet these criteria, and (b) to utilize 
the data on S-units to infer statements about mnemonic units. 
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INTRODUCTION 


Miller's unitization hypothesis holds that the increase in number of items recalled 
in a memory task as a function of repetition is a direct consequence of recoding or 
reorganization of information. According to Miller ( 1956c), rehearsal has ‘the very 
important effect of organizing many separate items into a single unit’. 

Hence the basic storage capacity of memory does not change, but the apparent; 
increase in this capacity is due to organizing processes which increase the information 
load of individual units. These units are referred to by Miller as ‘chunks’ of informa- 
tion. The number of chunks of information which can be recalled remains constant 
whilst they increase in size. 

Miller gives no explicit definition of the word ‘chunk’ and if a precise definition 
were given here it is unlikely that it would find general agreement. Therefore the 
term ‘mnemonic unit’, which was defined previously and has a precise meaning 
within the context of free-recall experiments, is preferred for the purposes of this 
study. Miller’s hypothesis can then be restated as follows. The number of mnemonic 
units recalled remains constant whilst they increase in size. 

Since it is reasonable to suppose that items belonging to the same mnemonic unit 
will be recalled together if no restrictions are placed on the order of recall, experi- 
ments on clustering and subjective organization have been considered relevant to 
Miller’s theory (e.g. Tulving, 1962, 1964; Bousfield et al., 1964). These studies have 
employed measures of organization which do not tell us whether the number of 
mnemonic units remains constant and an increase in their size occurs, or whether 
their number increases as well as their size. 

A few attempts have been made to measure these mnemonic units (by means of 
the measurement of ‘adopted chunks’) with results generally supporting Miller's 
theory. Tulving & Patkau (1962) found that both word frequency and contextual 
constraint affected the number of words recalled in a memory experiment, but did 
not markedly affect the amount recalled when this was measured in terms of number 
of adopted chunks. McNulty (1966) found that number of adopted chunks recalled 
remained invariant at the first, third and text orders of approximation to English. 
Jenkins ef al. (1958) found that number of words recalled increased with the associa- 
tive strength of lists. Tulving (1968) reanalysed these results, counting a related pair 
of words recalled in immediately adjacent ouput positions as one unit. The number of 
units recalled was constant across lists, thus, according to Tulving, supporting the 
constant chunk hypothesis. Bousfield & Cohen (1953) found that number of words 
recalled increased directly with number of presentations of a list, but that this in- 
crease was attributable solely to the formation of larger clusters. Cohen (1963a) 
found that, with presentation time held constant, category recall was very similar to 
the recall of unrelated words. Cohen (19635) also obtained constant category recall 
over a variety of lists in a second study. In both of these studies, categories were 
experimenter-defined. All of the foregoing experiments have been held to support 
Miller's constant chunk hypothesis. 

None of these experiments have investigated the recall of S-units, adopted chunks 
or categories recalled as a function of trials, and therefore none of these can settle the 
question of whether number of mnemonic units increases as well as size. The sole 
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exception to this is the Bousfield & Cohen study, in which the number of presenta- 
tions was varied. In this study, however, the categories were experimenter-defined 
and hence not necessarily identical with the categories actually used by subjects. 
A direct test of Miller's hypothesis would appear to be not simply whether mnemonic 
units recalled are invariant as a function of materials or conditions (as most of the 
above studies show), but whether they are invariant as a function of repetition or as 
memorization proceeds. The following experiment employs subject-defined categories 
and is an attempt to determine whether number of mnemonic units recalled remains 
constant over trials. 

The second aim of the experiment is concerned with the fate of S-units over a 
retention interval. Tulving (1968) has pointed out that we do not yet understand what 
forgetting consists of. We know that the number of items recalled decreases as the 
retention interval lengthens, but we do not know whether this is due to a decrease in 
the number of S-units or a decrease in size or both. A decrease in size only seems in 
keeping with the general lines of Miller's theory in that it retains the idea of a con- 
stant chunk capacity of memory, although Miller himself makes no assertions about 
this issue. 


METHOD 
Subjects 
Twenty-six undergraduates of Bradford University were employed in this study. 


Apparatus and materials 


Fifty AA (100 occurrences per million) words were selected from the Thorndike-Lorge tables 
(1944) and. were recorded on tape in a recording studio under optimum conditions. Each word 
was spoken at the rate of one every 8 sec. Eight seconds before the first word a single tone was 
recorded. The tone also followed the last word after an interval of 8 sec. Altogether the words 
were recorded four times (each time in a different, and random, order), each time preceded and 
followed by the tone. Each set of words alternated with a 3 min. silent period. 

The other materials consisted of numbered recall protocols and categorization forms, con- 
sisting of large sheets of paper divided up into 12 cells, each measuring 23 x 2 in., arranged in a 
3x4 matrix. Twelve cells were employed, because in Mandler's (1967) experiments on the 
categorization of sets of 52 words, ranging in frequency from 14 per million to AA, subjects used. 
an average of five categories and only 20 per cent of all his subjects used more than seven. 

Subjects were instructed to write down each word as they heard it in one of the cells on the 
categorization form. They were told that they could use any number of categories from 1 to 12; 
that categorization could be on any basis they wished; that they could use the same or different. 
categories on each presentation; and that categorization may help them to learn the words. 
Subjects were told to turn over their categorization forms at the signal at the end of each pre- 
sentation trial and not to look at them again. After each presentation trial, subjects had 3 min. 
in which to write down as many of the words as they could recall in any order they liked on the 
response sheets. Each subject was provided with four categorization forms and four response: 
sheets numbered consecutively. 

Part of this group of subjects constituted a first-year laboratory class. When this class met one 
week later, those of them who were present (in fact, 15 of them) were given another response 
sheet and asked to write down as many of the words as they could remember, No time limit was. 
set on this retention test. The subjects were unaware that they were going to be retested. 


RESULTS 


The mean number of items correctly recalled on each trial, including the retention: 
trial, appears in Table 1. An item was scored as correct if it was on the tape and/or on- 
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the categorization form of the corresponding trial. This accounted for the few cases 
where subjects had misheard the tape and therefore put an incorrect word on to the 
categorization form. Subjects who had done this, but who had nevertheless recalled 
the misheard word accurately, were not penalized. The number of misheard items Was 
in fact quite small (152 errors in 5200 presentations), with most understandably 
occurring on the first trial. The percentages of misheard words per trial are set out 
in Table 1. 

The mean number and size of S-units recalled on each trial appears in Table 1, 
S-units were measured in the following way. A word on the subject’s response sheet 
which followed another word which had been put into the same category on subject's 
categorization form was counted as being part of the same S-unit as the preceding 
word. If the latter was not on the categorization form it was simply ignored, since 
there was no way of telling to which S-unit it belonged. If a word was repeated during 
recall, it was ignored unless the preceding and following items were from the same 
category as each other but a different one from the repetition. In these cases, the 
repetition was considered to mark the end of one S-unit and the beginning of another, 
An S-unit could comprise one or more items. 

S-units were used in this experiment in place of Tulving & Patkau’s ‘adopted 
chunks’ because the latter represent the preservation in the output of the order of 
items in the input. In the present study, interest was focused only on the extent to 
which subject-defined classes of items in the input appeared. The measure is con- 
cerned solely with whether or not items from the same (subject-defined) class are 
recalled together, and not with the order of recall within those classes. 

There was a significant difference between the trial means for both the number of 
S-units (F = 4:5; P < 0-01) and the size of S-units (Р = 7-67; P < 0-01), but 
whereas there was a monotonic increase in the means as a function of trials in the case 
of the size of S-units (there was a significant linear trend: F = 21:92; P < 0-01), this 
was not the case with the number of S-units. Infact, the difference between the number 
of S-units recalled on trials 1 and 2 was significant beyond the 1 per cent level, but no 
significant differences were obtained between trials 2-4. Before considering the signifi- 
cance of this finding to the question of whether a constancy of mnemonic units 
recalled is obtained as a function of trials, it is necessary to consider carefully the 
relationship between S-units and mnemonic units. 

Criteria that may be used to assess the degree of confidence that can be placed in 
S-units as a measure of mnemonic units are as follows. Firstly, since S-units are partly 
based on categorization, our confidence is increased if the categories used by subjects 
can be shown to be meaningful classifications rather than haphazard ones. If they 
are haphazard ones, then they will have little bearing on recall order, and therefore 
the number of S-units recalled would be no fewer than chance would lead us to expect. 
Asking whether the number of S-units recalled is fewer than chance is similar to 
asking whether clustering is greater than chance. If the latter obtains, it implies 
that the experimenter-defined categories are those which are relevant to the subject's 
recall performance. In the present case, we are interested in whether the subject- 
defined categories are relevant to the subject’s recall performance. Thus the first 
criterion is that the number of S-units should be fewer than chance. Secondly, 8- 
units should increase in size over trials, and thirdly, size of S-units should correlate 
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Table 1. Number of items correct, number and size of S-units recalled, 
misheard items and items versus S-units correlations as a function of trials 


(Figures in parentheses refer to the 15 subjects who were tested again after one week.) 


Trial ... 1 2 3 4 R 
No. of items correct 25-1 349 38-2 414 31-7 
Misheard items, % 5-2 28 2-1 16 — 
No. of 8-units 11:3 140 18-1 13:3 145 
Size of S-units (in words) 2-5 28 3-2 3:5 2-4 
(8-6) 
No. of S-units expected 20-5 29-9 30:3 36-9 — 
Size of S-units expected 12 11 1:2 11 — 
Correlations between no. of 0:24 0-58** 0-48** 0-35* 0-40 
items and size of S-units 
Categorization form ... 1 2 3 4 
Number of S-units recalled as a 18-9 15-5 141 145 
function of the categorization 
form employed 


*P«005. ** P < 0-01. 


with amount recalled. Although neither of the last two points has ever been demon- 
strated, they are indicated by experiments on subjective organization and clustering. 

In order to check on the first point, the following formula was applied to calculate 
the expected number of S-units recalled (E(S)) in a sequence of N items: 

E(S) = N+1-LP/N (i = а,Ь,с...), 
where а, b, c,...are the numbers of words recalled from categories a, b, с,.... 

The expected number and size of S-units recalled is set out in Table 1. The mean 
number of S-units recalled was significantly fewer than chance on every trial, in- 
cluding the retention trial, at a level well beyond 1 per cent. In other words, the size 
of S-units was much greater than would be expected. Hence a very high degree of 
organization was present in the subjects’ recall orders. 

The question of the meaningfulness of the categories employed by subjects may also 
be looked at in another way. This is that subjects tend to employ very similar cate- 
gories, implying a systematic organization. In fact, categories appeared to have a 
conceptual basis, and typical categories were ‘Lady, Daughter, Baby, Uncle’, “НШ, 
View, Valley, Lake’ and ‘Bank, Value, Money, Job’. 

The second criterion, that S-units should increase in size over trials, has already 
been shown to have been met. There was no tendency whatever for the chance data 
to exhibit any increase over trials. This agrees with the findings of Postman & Adams 
(1970), who generated data from 160 statistical subjects and found very low levels of 
chance clustering which did not increase for longer recall sequences. 

Finally, the size of S-units would be expected to correlate with recall performance 
on the basis of previous work. The correlations between the size of S-units and 
number of items recalled appear in Table 1, from which it can be seen that significant 
correlations were obtained on all trials except the first and the retention trial. 

The above points support the view that there is a reasonably close correspondence 
between S-units and mnemonic units. S-units are not identical to mnemonic units, 
but in this case it seems reasonable to think that the former may be used as a measure 
of the latter. It seems justifiable, therefore, to continue the discussion of the results 
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of this experiment in terms of what happens to mnemonic units as trials proceed as 
well as in terms of what happens to S-units. The lack of variation in the number of 
S-units recalled as a function of trials is striking in view of the enormous amount of ' 
variation to be expected by chance. It is true that there was an increase between 
trials 1 and 2 but, although significant, the change was a small one. First trial 
results are always a little suspect since the subjects are not altogether sure what to 
expect, and furthermore, on the first trial, size of S-units did not correlate signifi- 
cantly with amount recalled, which tends to decrease our confidence in it slightly, ' 
In view of this, it seems probable that some variable other than a change in mnemonic 
capacity is responsible for the first trial effect. 


Delayed retention 


The first problem in ascertaining whether the number of S-units recalled changes 
after a retention interval is deciding which of the four categorization forms to use as 
a basis for the specification of S-units. The categorization form used by subjects on 
trial 4 seems the most likely, but it is possible that after a retention interval, the 
subject forgets his most recent mode of categorization and reverts to an earlier one - 
say that used on trial 1. If subjects continue to use the mode of categorization that 
they used on trial 4, then the trial 4 categorization form should be the appropriate 
one to specify S-units in the delayed test. When S-units in this test are specified by 
using each categorization form in turn, they should be fewer for the trial 4 categori- 
zation form if that one is the most appropriate. The mean number of S-units recalled 
using the four categorization forms appears in Table 1. There is a significant linear 
tendency for the means to increase as the trial number decreases (Р = 41:96; 
P < 0-01), which suggests that the trial 4 categorization form is better than the others 
for use in specifying the number of S-units recalled in the delayed retention test. 
During forgetting, coding into mnemonic units does not appear to take an earlier 
form. 

The number of S-units recalled after one week was 14:5, which did not differ 
significantly from the value of 13-0 recalled on trial 4 for the 15 subjects concerned. 
The mean size of S-unit, however, decreased significantly from 3-61 to 2-37 (Р = 13:56; 
P < 0-01). Interpretations of these figures must proceed with caution, however, since 
one of the criteria mentioned above (i.e. correlation between size of S-unit and 
number of items) was not met. The correlation was reasonably high (r = 0:40) but 
did not quite reach significance. 

Discussion 


It is concluded that the results of this experiment indicate constancy of S-units 
recalled as a function of trials. Although S-units are not identical to mnemonic units, 
there are at least two reasons for thinking that, in the present study, their lack of corre- 
spondence is not too great. First, there is the fact that the three criteria outlined 
earlier are met reasonably well. Secondly, any marked lack of correspondence between 
S-units and mnemonic units would be expected to lead to an increase in the number of 
S-units recalled as the number of items recalled increases. The fact that the number 
of S-units recalled did not increase as a function of trials supports the view (a) that 
there is a reasonable correspondence between S-units and mnemonic units, and (6) 
that the number of mnemonic units recalled does not increase as a function of trials. 
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If the number of S-units recalled had increased over trials, then this would have been 
ambiguous. It could have implied either that mnemonic capacity increases as trials 
proceed, or that there was marked lack of correspondence between S-units and 
mnemonic units. Tentatively, then, it is concluded that the results support the view 
that number of mnemonic units recalled tends to remain constant over trials, and 
hence support Miller’s unitization hypothesis. The agreement between the actual 
numbers of S-units recalled in this and other experiments is striking, lying somewhere 
between 11 and 14. Cohen (1963a) found that the number of ‘chunks’ (experimenter- 
defined categories represented in recall) varied between 12-4 and 14-1 over six lists 
and three experiments. Tulving’s (1968) reanalysis of Jenkins ef als (1958) data 
showed that between 13:2 and 14-5 ‘associated pairs’ of words were recalled. These 
figures show a remarkable amount of agreement. Although it is likely that the con- 
stancy breaks down under certain conditions, e.g. where the order of recallisimportant 
(Tulving & Patkau (1962) report an average of 5:5 ‘adopted chunks’ recalled), or 
where both order and complete correctness are important (as in studies of the 
memory span), or possibly where the number of items or categories presented varies 
over a wide range (Cohen (19636) reports this although his ‘chunks’ are not the same 
as ‘S-units’), the constancy is evident over a wide range of conditions. 

The results of the delayed retention test need to be interpreted tentatively at 
present. Although the trial 4 categories are more appropriate than the others for 
the measurement of S-units after a retention interval, they may not be the most 
appropriate. If subjects were asked to categorize the items just before the delayed 
retention test, they may employ markedly different categories than those used on 
trial 4, With this possibility in mind, it is tentatively concluded that, although the 
size of S-units decreases over a retention interval of one week, their number does not. 
Tf these conclusions are correct, then they have implications for the controversy over 
whether two memory mechanisms exist or just one. One implication of Miller’s theory 
is that the mechanisms involved in the recall of mnemonic units are different from 
those involved in recall from within mnemonic units, since one has a constant 
and the other a variable capacity. Tulving & Pearlstone (1966) have supported 
this idea, since in their experiment category recall is dependent on the number 
of categories, whilst recall from within categories is independent of this. They argue 
for two independent retrieval processes. In contrast to this, Mandler (1967) has 
emphasized the similarities between the two types of retrieval. Mandler maintains 
that the proportion of categories recalled is determined by the size of the set of 
categories, the proportion decreasing as set size increases. The proportion of items 
recalled from a category is determined by category size. Furthermore, the two func- 
tions are identical, and represent two manifestations of the same basic mechanism. 
It is probably not quite right to equate Mandler’s ‘categories’ with ‘mnemonic 
units’, but it is clear that Mandler is using the former term in roughly the way the 
latter term has been used above, since he discusses the relevance of his findings to 
Miller’s unitization hypothesis. The present experiments suggest that recall of 
mnemonic units and recall from. within those units have different properties, and 
hence support the two-mechanism view. 

The results, in general, seem to support Miller’s theory and are in line with other 
work on subjective organization, clustering, adopted chunks and so on. The present 
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experiment has extended that work to cover constancy of recall of mnemonic uni 
over trials, and over a retention interval of some length. Certain problems of inter. 
pretation have been raised which could be taken up by subsequent research. It would 


interesting in this respect. Subjects were asked to sort words into categories and hen 
to recall the words. Recall was found to exhibit organization as in the present study 
and recall categories were found to be temporally distinct in individual recall records, 
It may be possible to identify mnemonic units by the time intervals between items 
recalled, although the considerable variance of time intervals would make it unlikely 
that this technique could be used by itself to indicate where one ‘subjective cluster 
or ‘mnemonic unit’ ends and another begins. 

The units in which we analyse problems in learning can markedly alter the way in 
which data are interpreted. For example, in Tulving & Patkau’s (1962) experiment, 
the authors were presented with the difficult problem of accounting for a complex 
interaction between their independent variables when retention was measured in 
terms of words, but the interaction disappeared when retention was measured in 
terms of adopted chunks. Moreover, hitherto unnoticed invariances emerged, whichis 
usually an indication of a significant advance in knowledge. 

Although the concept of a ‘chunk’ or ‘mnemonic unit’ may be rather elusive, 
attempts to measure it, such as those of Tulving & Patkau and the foregoing experi- 
ment, although perhaps somewhat inaccurate, nevertheless reveal remarkable con- 
sistencies in the data — the number of mnemonic units being constant over a variety 
of conditions. 
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A MODEL FOR READING, NAMING AND COMPARISON 


By PHILIP H. K. SEYMOUR 
Department of Psychology, University of Dundee 


Morton (1968) has described a general model for word recognition and other language-pro- 
cessing tasks. In this paper, Morton’s model is used as a framework for discussion of a number of 
tasks in which a measure is taken of the latency to read words, name objects or compare printed 
names and objects. In order to accommodate these tasks, the basic model has been elaborated to 
include separate access and exit channels for verbal and pictorial stimuli, which will be involved 
when a word or object is assigned an abstract interpretation, or when names or graphic responses 
are initiated. In addition, the model includes a channel for alteration of the content of the 
semantic system, which is employed in superordinate naming and in congruence judgements. 


Morton (1968)-has recently described a general model for language-processing tasks, 
and has discussed its applications to short-term memory (Morton, 1970), Stroop 
effects (Morton, 19695) and word recognition (Morton, 1969a). The aim of the pre- 
sent paper is to suggest that the model may also provide a useful framework for dis- 
cussion of tasks in which measures are taken of the latency of vocal reactions to word 
or shape stimuli, or of the latency of “yes’/‘no’ responses in classification tasks. The 
paper will take the form of a brief presentation of the logogen model and its associated 
terminology, and the model will then be considered in relation to reaction time 
measures of reading, naming and comparison. 


THE LOGOGEN MODEL 


The model described by Morton (1968) may be schematically represented as in 
Fig. 1. The model identifies analysers for extraction of features of language stimuli in 
the auditory or visual modalities, a system for categorization of stimuli, termed the 
logogen system, a system for interpretation of the stimuli, which will be called the 
semantic memory, and a system for initiation of articulatory plans, termed the output 
buffer. In general, the components of this model identify possible modes of coding for 
stimuli entering the system, and the types of coding change which are permissible. 
This point can be elaborated by considering the account given by the model of per- 
ception of a tachistoscopically presented word, w;. It will be assumed that the flash 
initiates activity in the visual analyser, and that the output from this analyser takes 
the form of a set of visual properties, (Vj). Certain units in the logogen system are 
responsive to members of this set, and the mean level of activity in these units will be 
raised as the stimulus properties are transferred, although incrementation will occur 
most rapidly for logogen ?. In the model the function of the units in the logogen 
system is to mediate coding changes from visual representation to semantic or arti- 
culatory representation, so that a coding change will occur when the evidence accu- 
mulated by unit 7 exceeds some critical value. Semantic interpretation is repre- 
sented as a transfer of the symbol, M;, from the logogen system to the semantic 
memory, where a set of semantic features, (S;), will be retrieved. Articulatory coding 
is represented as transfer of the symbol W; from the logogen system to the output 

3-2 


36 Рнпир Н. К. SEYMOUR 


Semantic 
memory 


(context system) 


Fig. 1. Schematic representation of the logogen model (following Morton, 1968). 


buffer, where conversion can occur to an overt vocal response, R,, or to a set of name 
features, (P,), which may be cycled back to the logogen system, giving covert rehearsal, 

It may be noted that the logogen units in this system are not themselves conceived 
as modes of stimulus representation, but count primarily as indices of the level of 
evidence which is required to achieve conversion from one form of representation to 
another, where the conversions permitted are from (J) to (S;) or (£j), and from (8;) to 
(Р,) or (Р,) to (S;). The evidence requirements of the units depend on the frequency, 
over the long term, with which they are used (Morton, 19694), ог on transitory biases 
which may reflect manipulation of the size of the ensemble of stimuli in an experi- 
ment, or context effects (Morton, 1964). 


READING 


The term reading will be used as a label for operations which occur when a printed 

word is converted to a vocal response. In the model this involves the transformations 
w; —> (Vi) —> WỌ —> Ri 

It may be assumed that the conversion of the stimulus to the visual representation; 
(V), is an obligatory operation, which is perhaps analogous to formation of an icon. 
It is less clear whether accumulation of members of (Vj) by units in the logogen 
system is also obligatory or whether this is an optional operation which corresponds 
to the encoding of information in the icon, and permits the type of spatial selectivity 
which has been demonstrated by Sperling and others. Morton (1968) argued that 
logogen units may have two thresholds, where a first or lower threshold defines 
evidence requirements for access to the semantic system, anda second for release of the 
symbol, W;. Production of W; appears to be equivalent to selection of an articulatory 
plan, so that the output buffer has a function similar to the recognition buffer memory 
in Sperling’s (1967) model for short-term memory tasks. The model provides for 
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options at the stage of exit from the output buffer, since W, may be converted to the 
overt response, R;, or to the set of name features (P,), or simply allowed to lapse, but 
no account is given of the manner in which the choice among these options is made. 

For supra-threshold stimuli the time required to initiate vocalization of a word has 
been shown to be about 500 msec. Fraisse (1964а) reported that variations in vocal 
reaction times (VRTs) were correlated with variations in recognition thresholds. On 
the other hand, word frequency and familiarity were only partially related to these 
performance measures, and Fraisse concluded that both measures might be indices 
of the difficulty of elaborating a vocal response. In further studies, Fraisse (19646) 
reported only weak or non-significant correlations between VRT and frequency of 
usage. 

The task of vocalizing the names of words drawn from a finite set is quite similar to 
the traditional choice reaction time task in which members of a set of stimuli are 
mapped on to a set of responses. Tt is well known that the logarithmic relationship 
between choice reaction time and the number of stimulus-response pairs observed 
by Hick (1952) and many others js either absent or much weakened when the stimuli 
are letters or digits and the responses are their names (Smith, 1968). A comparable 
absence of effect for ensemble size occurs where vocal reading responses are made to 
printed words (Fraisse, 19645; Gholson & Hohle, 1968) or where subjects read lists 
of words as rapidly as possible (Pierce & Karlin, 1957; Conrad, 1962). This result has 
been interpreted by Fraisse and others in terms of ‘S-R compatibility’, or certainty 
of coding for word stimuli (Fraisse, 19640). 

Tn the present context it will be sufficient to assert that vocal responses mediated 
by the logogen system are characterized by an absence of effect for size of S-R 
ensemble. Conrad (1962) showed that this relation held for words, but not for nonsense 
syllables, which may be regarded as involving a reduction in S-R compatibility, if 
nonsense syllables may be mapped to a variety of vocal responses. However, it is not 
at present clear whether the absence of effect for ensemble size will also be obtained. 
for pseudo-words constructed according to the rules of grapheme-phoneme corre- 
spondence identified by Fries (1962), Gibson (1965) and others. For pseudo-words of 
this type there is presumably little uncertainty of coding, in that subjects will agree 
about the appropriate vocalization (Gibson et al., 1962), although this particular set 
of features will not have occurred before as input to the logogen system. 


NAMING 


The term naming will be used to refer to performance on tasks in which subjects 
give a single vocal response which names or categorizes a shape or a picture of an 
object. The aim of this section is to show that there are important differences between 
performance on naming tasks and performance on reading tasks, and to consider 
what modifications of the logogen model may be required to take account of these 
distinctions. 

Oldfield & Wingfield (1965) showed that the latency to vocalize the name of a pic- 
torially represented object was inversely related to the logarithm of the frequency of 
usage of the object name. This effect was substantially greater than effects of fre- 
quency on VRT obtained for word stimuli. Fraisse (1964) reported comparable 
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results for naming of geometric shapes, where latencies fell within the range 681-1249 
msec. and correlated at r = +0-73 with an index of familiarity. Oldfield (1966) pro- 
posed that his results might be consistent with a model in which a picture of an 
object was initially classified in terms of its general familiarity, and a binary search 
was then carried out which terminated in selection of the appropriate name; the 
duration of this search process might be expected to depend on the size of the ensemble 
of names to be examined, which was shown by Oldfield to be greater for low-frequency | 
names than for high-frequency names. | 

Fraisse (19645) reported that VRTs for naming pictures, geometric shapes and 
colours were consistently longer than VRTs for reading the printed names of the 
stimuli. The degree of difference between naming and reading VRTs was related to 
the size of the ensemble of stimuli. For an ensemble of only two stimuli, no reliable 
difference between naming and reading was obtained, so that the observed difference | 
could be shown to depend оп the differential effects of ensemble size on naming and 
reading, since reading V RTs remain constant as ensemble size increases, while naming | 
VRTs increase. 

These findings suggest that the model schematized in Fig. 1 cannot simultaneously 
handle naming and reading tasks. Ina number of papers, Fraisse has presented evidence 
that shapes and pictures of objects are not differentiated from words with respect to 
discriminability or ease of formation of a preliminary visual representation (Fraisse, 
1967, 1968, 1969). It may further be assumed that the terminal stages of production 
of a vocal response will be equivalent for word and shape stimuli. Hence, if a com- 
parison is made between latencies to produce the response ‘chair’, where the stimulus 
may be the word chair or a picture of a CHAIR, the observed difference in VRT cannot 
be assigned to the operation of conversion of W; to R;, or to the operations which 
convert the word stimulus, wç, or the shape stimulus, ву, to sets of visual properties. 

A first implication is that the set of visual properties derived from a shape differs 
from the set derived from a word in terms of effects on the logogen units. This distinc- 
tion may be diagrammed, as in Fig. 2, by proposing separate visual analysers for 
these two classes of stimulus, termed the graphemic analyser and the pictorial analyser, 
and by distinguishing between the set of visual properties (V;)” derived from a word, 
and the set (7;) derived from a shape. This adaptation would require that, at some 
early stage of processing, a stimulus should be classed as a word or letter, requiring 
analysis via the graphemic analyser, or as a shape or picture, requiring analysis via 
the pictorial analyser. This discrimination might depend on pre-attentive analysis of 
visual features. On the other hand, Fraisse (1967) showed that a single shape, CIRCLE, 
may be classed as a shape, or as a letter or digit, depending on the context in which it 
occurs. If the distinction between a graphemic and pictorial analyser is accepted, 
it will follow that an explanation of the differences in VRT naming and reading, 9$ 
well as the differential effects of name frequency and ensemble size, must be based 
on an account of the operations involved when members of (;) increment units Ш 
the logogen system. 

One possibility is that members of (7;) are transferred directly to the logoge? 
system, as are members of (И), but that the rate of incrementation is lower for 
members of (И)°, and is in some way dependent on the size of the stimulus ensemble 
and the familiarity of the object name. This account would be contrary to the gen 
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Fig. 2. Schematic representation of modified logogen model, incorporating separate 
access and exit channels for verbal and pictorial stimuli. 


viewpoint that a visual representation of a stimulus is formed at a level prior to 
encoding, or prior to a level at which familiarity effects become important (Posner 
& Mitchell, 1967; Hochberg, 1970). An alternative account might state that the set 
(V; is initially converted to an abstract or semantic representation. This possibility 
has been diagrammed in Fig. 2, where a shape gains access to the semantic memory 
via a system of nodes, which is functionally equivalent to the logogen system. A 
semantic reading is obtained when the symbol P; is released, and plans for drawing 
or visualization are selected when S; is released. The naming of a shape will then in- 
volve selection of a semantic reading and subsequent transfer of members of the set 
(5;)* to the logogen system, where W, will be released to the articulatory stage, when 
the evidence requirements of unit i are exceeded. According to this model, the opera- 
tion of naming a shape may be represented as the sequence 


в; V) E (9*9 W, > В, 
and the distinction between naming VRTs and reading VRTs arises because an 
additional coding change is involved in naming. 


SELECTIVITY IN NAMING 
Fraisse (19645, 1969) has argued that the delay in shape-naming reflects *uncer- 
tainty of coding’, which arises because а number of names and descriptive phrases 
may, on different occasions, be appropriate responses to an objeot. A preliminary 
distinction may be made between a specific name and a category name (Fraisse et al., 
1965). For example, a picture of a CHAIR may be named ‘chair’ or ‘furniture’, and a 
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picture of a CARP as ‘carp’ or ‘fish’. Similarly, the word chair may be read as ‘chair’, | 
or converted to ‘furniture’. In this section VRT data for tasks involving specific and | 
categorial naming of words and pictures will be considered in relation to the model | 
presented in Fig. 2. 

Studies carried out in Fraisse’s laboratory indicate that the relative latencies of 
categorial and specific naming responses to objects depend on the type of class from 
which the object is drawn. Segui & Fraisse (1968) asked their subjects to answer the 
question ‘What is it?’ when shown pictures of objects. Objects from such classes as 
trees, flowers, fish, birds and dogs were frequently given a category name rather than 
a specific name. Fraisse argued that these classes contained members having many 
perceptual properties in common. Objects from the classes of furniture, clothing, 
vegetables, weapons and musical instruments were more often spontaneously given a 
specific name, and Fraisse commented that members of these classes might be 
visually quite dissimilar although they shared properties relating to function. The 
name defined as the most readily available in this open test situation also had the 
shorter latency when the experimental instructions constrained the subject to give 
specific or categorial names. 

Before considering the implications of these results for the modified logogen model 
it may be useful to raise some question about the use made by Segui & Fraisse (1968) 
of the terms specific and category name. For example, there is a category of chairs — 
which includes perceptually similar objects which may be differentiated on points of 
detail, and this class is a subset of the larger functionally defined class of articles and 
furniture. Similarly, there is a category of flowers which includes perceptually similar 
objects which may be differentiated on points of detail, and this class is a member of 
larger classes of plants or living things. Segui & Fraisse (1968) have defined ‘chair’ 
as a specific name, and ‘flower’ as a category name. It appears more appropriate to 
reserve the term specific name for an object which has been drawn from a perceptually 
similar set (e.g. ‘rocking-chair’, ‘tulip’), and to use the term category name as a general 
label for such a set (e.g. ‘chair’, flower’). The term superordinate name may then be 
used to name a larger class, defined in terms of function or some other principle, in 
which the perceptually defined set may be included (e.g. ‘furniture’, ‘plant’). 

Fraisse’s findings may then be interpreted as indicating that a category namé is 
likely to be the first name mentioned spontaneously in response to an object, and is 
also likely to show a shorter VRT than a specific or superordinate naming response to 
the same object. These conclusions have recently been confirmed by Hutcheon (1970), 
who obtained naming VRTs to perceptual and functional class members as defined by 
Segui & Fraisse (1968). Her data have been summarized in Table 1, and indicate that 
category naming was faster than specific naming for pictures of an iris, a tulip, à 
greyhound and a spaniel by an average of about 80 msec. Category naming for a table, 
a bed, a glove and a hat was faster by about 280 msec than superordinate naming of 
the same pictures. The analysis of these results carried out by Hutcheon confirmed 
that both delays were significant, and that the delay for superordinate naming was 
significantly greater than the delay for specific naming. 

These results raise a number of distinct problems of interpretation which may be 
discussed in the context of the elaborated logogen model of Fig. 2. In this model the 
nominal ambiguity of a shape or picture is an indication of the possibility of multiple 
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Table 1. Mean V.RT's (in msec.) for specific, categorial and super- 
ordinate naming of pictures of objects (from Hutcheon, 1970) 


Object 
Grey- 
Tris Tulip hound Spaniel Table Bed Glove Hat 
Specific name VRT 719 779 728 831 
Category name VRT 707 708 666 654 640 603 629 609 
Superordinate name VET 791 851 860 931 


interpretation at the semantic level, so that the set (8;)* may be defined as the union 
of a number of subsets, (S; 4), (S; 3), (Si-n)®, each of which will increment a different 
logogen unit, giving rise to category, specific or superordinate naming responses. The 
dominance of one response over others may be defined in terms of the proportionate 
representation of these subsets within (S;)°, or in terms of the temporal scheduling of 
the subsets during transfer to the logogen system. Thus, in Hutcheon's experiment, 
the response ‘flower’ to a picture of a tulip is dominant in free description and fast in 
constrained naming because the semantic representation for TULIP includes a subset 
of properties, (S; ,)*, which are common to most flowers, and these properties pre- 
dominate, or are the first to be represented. Production of a category name may 
depend, therefore, on an analysis of the gross or most readily discriminable visual 
features of an object, and assignment of an abstract interpretation which encodes 
these features. This is a temporal scheduling account of selectivity, since there is an 
assumption that visual analysis initially represents only rather gross properties, and 
that further scanning is required to represent details which differentiate the object 
from others in the same perceptual class. According to this account, the partitioning 
of (S,)* depends on a prior partitioning of (7). Category naming can then be written 
as 
si> Ga) > Ba (Sia) > Wa Eos 

where s; is an object drawn from a perceptually defined class, and Ё,_ is a category 
name for that class. 

In this type of account, production of a specific name would depend on a decision 
to modify scanning of the object in such a way that a subset of differentiated pro- 
perties, (Й,_;)°, is represented and receives an interpretation, (S; 5)*, at the semantic 
level. This modification might involve a prolongation of scanning, or adoption of 
some specialized routine giving focused analysis of key regions of the figure. The 
major difficulty with this account is that nominal ambiguity, represented as the union 
of (S,_,) and (S,_9)*, must be resolyed at some stage of processing, so that production 
ofthe dominant category name is inhibited, and production of the specific name occurs. 
Thus, if production of a specific name is written as 

в, Via) > Pra (Si-a) > Иа Bie 
where R; is a specific name for s;, it will be noted that selectivity in favour of Ri- 
might be established at various points in processing sequence. According to a per- 
ceptual theory, the instruction to give specific names modifies the preliminary 
scanning of the object, so that only differentiating features are represented. The delay 
of 80 msec. or so observed by Hutcheon might then reflect the additional time re- 
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quired to represent the specialized set of visual properties, (V;_,)*. In this account the 
categorial representation, (S;_,)°, need not be established, so that inhibition of the 
categorial response is achieved prior to entry to the semantic system. However, the 
present state of knowledge in this area admits a number of alternative hypotheses, 
according to which it may be obligatory to represent (V,_,)*, but formation of a semantic 
representation may be blocked by threshold adjustments in the access system, or 
formation of (S; ,)* may be obligatory, but an option for selection is available prior 
to transfer of features to the logogen system. Selectivity might also be mediated by 
threshold adjustments in the logogen system, or by monitoring entries to the output 
buffer. Discrimination among these hypotheses might be given some priority in 
future research on naming. For the present, some evidence will be presented later 
in this paper to the effect that a comparison between a printed specific name and a 
picture of an object from the same perceptual class does involve representation of 
the set of categorial properties, (S; ,)*. 

Hutcheon’s data indicate that about 238 msec. additional processing time is re- 
quired for production of a superordinate name ‘furniture’ or ‘clothing’ over VRTs 
for the category names ‘table’, bed’, ‘glove’ and ‘hat’. This delay is of a different 
order from the one involved in specific naming, and requires a different interpreta- 
tion. In general, it appears that superordinate naming of an object involves repre- 
sentation of the categorial properties, (S;_,)*, and conversion of this set to a set of 
functional properties, (S; 5)*. In Fig. 2 a system mediating such conversions has been 
included as an attachment of the semantic memory. This system is functionally 
analogous to the logogen system in that it is conceived as defining evidence require- 
ments for conversion from (S; )* to (S, 5)*, or some other specifiable transformation. 
It is thus possible to define the coding changes involved in superordinate naming as 
follows: 

si> Va)? > ۴ (3) > Dis > (Sis) Из Ris 


where D; is a symbol occurring as output from the conversion operation. In this 
model the delay in VRT observed in superordinate naming may be treated as an 
index of the duration of the conversion. Hutcheon's data, summarized in Table 1, 
indicate that the duration of the conversion may vary across objects. Thus GLOVE 
and aT have similar VRTs in the category naming task, but show delays of 230 and 
322 msec. respectively when named by the superordinate 'clothing'. In super- 
ordinate naming the terminal stage of the VRT, W, > R;, is constant; further, the 
equivalence of VRTs in the category naming task suggest that times to represent 
(84.4)? may be approximately equivalent for the two pictures. This suggests that 
conversion to the set of functional properties, (S; 3)*, is a slower process for hat than 
for glove, or that the set, (S; ,)°, established when hat features are the input to the 
conversion stage contains fewer features which are counted as evidence by the logogen 
for ‘clothing’ than does the set for glove. 

An implication of the discussion of superordinate naming of pictures is that super 
ordinate naming of a word may involve a similar sequence of coding changes, of the 
general form 

ш (V)^ > М (8; .,)" > Di (8; 9) > Wi- > Ris 


where w; is a category name and (S; ,)" is a representation of categorial properties. 
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This account predicts that the delay of superordinate naming for words relative to 
direct reading should be of the same order as the delay observed in superordinate 
naming of pictures. Fraisse et al. (1965) reported a delay of 257 msec. for this com- 
parison, which appears to offer preliminary support for the hypothesis. Pollack (1963) 
measured superordinate naming rates for lists of words, and showed that the number 
of response categories had greater effects on performance than the number of examples 
per category. This result is consistent with the suggestion that effects for size of the 
response ensemble are characteristic of tasks which involve semantic coding as a 
processing stage, but may be absent or attenuated for reading or copying operations 
which can bypass the semantic system. 


CoMPARISONS 


In this section a classification task which involves a comparison between simul- 
taneous word and shape stimuli will be discussed. The subject is shown a word and 
shape combination, and a measure of the latency to report ‘yes’ for congruent pairs 
and ‘no’ for incongruent pairs is taken. A working hypothesis is that completion of 
this task involves establishment of abstract representations of the word and shape 
(Chase & Clark, 1972). If this is correct, performance on the comparison task may be 
used to test some implications of the account of naming and reading outlined above. 

It will be supposed that when a word and shape are simultaneously displayed the 
subject attends initially to the word and converts this to an abstract representation, 
(S,)”, and that he then attends to the shape, and converts this to the representation, 
(S,)*. Evidence for serial and ordered encoding of this type has been presented by 
Seymour (1970а, b). Following Chase & Clark (1971) the terms sentence encoding and 
picture encoding may be used to refer to these operations, and it may be assumed that 
these two encoding operations have additive effects on the VRT. The duration of the 
encoding operation may vary for different words and pictures. Seymour (1969a) and 
Chase & Clark (1971) reported that combinations of the word above and a con- 
figuration in which a circle was ABOVE a reference square were classified as congruent 
more rapidly than below/BELow combinations. Comparable results have been re- 
ported for circle/orROLE relative to square[SqQUARE and for large with a LARGE square 
relative to small/smALL (Seymour, 19695, 19715). Chase & Clark (1971) have argued 
that these effects depend on the relative accessibility of (S;)" and (S;)* for both the 
verbal and the pictorial component of the display, so that VRTs for above/ABOVE are 
shorter than times for below|BELow because the abstract representation of the above 
location is established more rapidly than the representations of the below location. 
Seymour (19715) considered the view that the effect might be specific to two-word/ 
two-shape ensembles, and might reflect an optional bias towards one of the word- 
shape combinations assigned to a ‘yes’ response. Some support for this position was 
given by the finding that, for combinations of the words black and white and LARGE 
and SMALL squares, bias occurred towards black/LARGE and white[LARGE depending 
on whether or not the display was allocated to a ‘yes’ response. 

In the terms of the model developed here access biases of this type may be said to 
depend on more or less permanent or transitory adjustments in the evidence require- 
ments of the units mediating conversion from a visual to a semantic representation. 
There is also some indication that access time to semantic memory is related to 
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Table 2. Mean VRTs (in msec.) for ‘yes’ responses to congruent combinations of a 
picture of an object and a specific, categorial or superordinate printed name (from 
Hutcheon, 1970) 


Name type 
ر سس‎ 
Specific Category Superordinate 
(Flowers and (Flowers and (Table, bed, (Table, bed, 
Objects ... dogs) dogs) glove, hat) glove, hat) 
Mean VRT 728 694 692 732 


familiarity. Seymour (1972) reported that ‘yes’ VRTs indicating the congruence ofa 
simultaneous word and geometric shape were longer for such combinations as ellipse] ' 
ELLIPSE or oblong/oBLonG than for square[SQUARE and oircle/CIROLE. Comparable 
effects were obtained where the stimuli were pairs of shapes, or pairs of words. 

In the model for selectivity in naming discussed in the previous section it was sug- 
gested that the abstract representation of a shape, (S;)*, might be partitioned into a 
number of subsets of properties, which encode differentiated, categorial and functional - 
characteristics of the object. It was further assumed that the set of categorial pro- 
perties, (S,.,)*, had priority in encoding, or defined the preliminary interpretation 
which might be placed upon an object. It follows that if an object must be compared - 
with a simultaneous category name, the abstract representation for the category 
name, (S,)", will have features in common with (S, ,)' which may facilitate the 
operation of comparison. Facilitation will be less evident when w, is a specific name 
or a superordinate name, because in these cases the preliminary interpretation placed 
on the object will not include differentiated or functional properties which will be 
specified in the set, (S,)”. A test of this prediction has been made by Hutcheon (1970). 
She displayed the specific names iris, tulip, greyhound and spaniel, or the category 
names flower and dog with pictures of flowers or dogs, and also the category names 
table, bed, glove and hat, or the superordinate names furniture and clothing with pio- 
tures of these objects. Table 2 summarizes her results for ‘yes’ VRTs, indicating the 
congruence of the word and picture. The data show a small but statistically reliable 
delay in ‘yes’ VRTs for comparisons between a picture and a specific or super- 
ordinate name relative to times for comparisons against a category name. The effect 
for specific names might be expected to occur if one result of reading a specific name 
is to alter the procedure for scanning the pictorial display, so that members of the 
differentiated set, (V, ,)*, may be represented in the input to semantic memory. This - 
account states that occurrence of a specific name alters the duration of the encoding 
operation for a picture, and that this adds a small constant to the latency. In the 
case of the superordinate names, furniture and clothing, this type of explanation 18 
not applicable, since it is assumed that the coding for the superordinate name 18 
initially in the form of a listing of functional properties, and that the reading for the _ 
object must be converted to this form if the comparison is to occur. The data do not giv? — 
strong support to this account, since the delay for superordinate names is ofthe — 
same order as the delay for specific names, whereas, in naming, the conversion to 
functional properties appeared to require more than 200 msec. of processing time: 
This implies that a decision that furniture and TABLE are congruent does not involve 
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replacement of the set, (S; ,)*, for table by the set, (S; з)°, of functional properties. 
However, this result may be specific to cases where only a small ensemble of pictures 
are used, and further experimental study of this point needs to be carried out. 

The operation of judging congruence may be represented in the model as a process 
of sampling word and shape features represented in the semantic memory, and trans- 
forming these to an abstract representation of ‘sameness’ or ‘difference’. This con- 
version is analogous to the operation of replacing categorial features by functional 
features which was assumed to underlie superordinate naming. In general, therefore, 
the conversion stage may be thought of as defining evidence requirements for replace- 
ment of the set, (S;)"*, defined as the conjunction of (S;)” and (S;)5, by a set, (S;)%, 
which is an abstract representation of affirmation or denial. A comparison and selec- 
tion of a ‘yes’ or ‘no’ report may then be written as: 


= (8)'* D; ج‎ (8;)#-> W, > В, 


where D; is a symbol selecting affirmative or denying features and Р, is the report 
‘yes’ or ‘no’. According to this model, stable differences between VRTs for con- 
gruent and incongruent combinations reflect a bias in evidence requirements for 
‘same’ or ‘different’ decisions. In studies of congruence judgements for words and 
shapes it has been quite frequently found that ‘same’ RTs are shorter than ‘different’ 
RTs (Seymour, 19695; Tversky, 1969; Chase & Clark, 1971), although this effect is 
not obtained in. all experiments (Seymour, 1970c). The hypothesis that the outcome 
of a decision about congruence is given abstract representation as an assertion or 
denial depends on the observation that VRTs are shorter when congruent displays 
are classified as ‘yes’ than when they are classified as ‘no’, whereas incongruent dis- 
plays are faster when classified as ‘no’ than as ‘yes’ (Seymour, 1969c, 1970c, 19716), 
This result is intelligible if the outcome of the comparison is represented as the set, 
(S,)4, of features for affirmation or denial, which will increment logogens for ‘yes’ 
and ‘no’ respectively when transferred to the logogen system. Under the reverse 
allocation, it will be necessary to carry out a second conversion, so that the set, 
(8,), for affirmation may be replaced by the set for denial, or vice versa. This addi- 
tional operation may be written as: 


(8y ج‎ Di > (8:3) ج‎ D; > (Si > Wis Е; 


where, for example, (8;)7* may be a conjunction of features for a congruent word and 
shape, (S; 4) contains features for affirmation, (S; ;) contains features for denial, 
and R; is the report ‘no’. Seymour (1971 а) used techniques involving recording of 
the latency to initiate multiple reports of arrays of one, two or three word-shape com- 
binations, and estimated that the duration of the translation operation mediating 
between establishment of a representation of the display components and articula- 
tion of a ‘yes’ or ‘no’ report was of the order of 200 msec. In another study the 
difference in mean VRT between subjects using the normal and reversed allocation 
was about 236 msec. (Seymour, 1970c). These estimates are of the same order as the 
delay found in superordinate naming in the studies by Hutcheon and Fraisse, and are 
therefore consistent with the notion of a general-purpose conversion stage mediating 
changes in the content of semantic memory which has been tentatively introduced. 

A major theoretical utility of the comparison task is that the duration of the con- 
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Table 3. Mean VRTs (in msec.) for ‘no’ responses to incongruent combinations of 
pictures of objects and specific, categorial and superordinate printed names (Hutcheon, 


1970) 
Name-picture combinations 


Category 
name 
with 
object from Category or super- 
the same ordinate name with 
superordinate object from an 
class unrelated class 


Specific name with object aq 
from the same category Furniture Furniture Flowers 
Lis 


and and and 
Flowers Dogs elothing clothing dogs 
Mean VRT 839 763 739 714 678 


version operation (S;)7* — D; > (S;)? may be expected to vary in a manner which 
reflects the composition of (S;)"*. For comparisons between letters and shapes it has 
been established that visual similarity facilitates selection of a “уез” response but 
retards selection of a ‘no’ response (Posner & Mitchell, 1967; Hawkins, 1969). Schaeffer 
& Wallace (1969, 1970) have argued that analogous facilitation or retardation effects 
occur for comparisons which depend on consideration of abstract representations of 
meanings of words. For the case of a comparison between a word and shape, the time 
required to represent the stimuli as incongruent will depend on the proportion of 
properties included within (S;)"* which belong to both (S;)" and (8;)*, i.e. on the extent 
to which the two sets of properties overlap. It has been shown by Schaeffer & Wallace 
(1970) that property overlap at the semantic level may retard a ‘no’ response. For 
example, their subjects were slower to classify such word-word pairs as tulip[oak as 
*no*( = not both flowers or not both trees) than such pairs as tulip [lion or oak/sparrow. 
It was assumed that this effect occurred because the abstract representation for tulip 
and oak share properties which define their common membership of the class of 
plants. 

The ‘no’ VRTs obtained in Hutcheon’s (1970) experiment can be examined to 
determine whether similar effects occur for word—picture combinations. The data are 
summarized in Table 3, and indicate quite marked variation in ‘no’ VRTs. Long 
response times occurred when the name of a member of a perceptually defined 
category was paired with a picture of another member of that category, and this 
effect was greater for the flower examples than for the dog examples. Combinations 
of category names and pictures of objects from the same superordinate class (e.g. 
glove[&AT) were classified more rapidly than the specific name combinations, but less 
rapidly than pairings of the pictures with unrelated category names or superordinate 
names. For this latter case, VRTs were slightly, but reliably, shorter for pictures of 
flowers or dogs than for pictures of furniture or clothing. 

These results appear consistent with the hypothesis that ‘no’ VRTs will show 
delays which are proportionate to the degree of overlap of the sets (S,)” and (S;)* 
This follows if such pairs as iris/ruLrP are thought to be represented as a conjunction 
of sets in which the subsets (S; 1) of categorial properties and (8; 2) of functional 
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properties are within the intersection of the two sets. The degree of overlap will be 
smaller for such pairs as bed/TaBLE, where only the functional properties, (S; 5), are 
shared, and smaller again for such pairs as furniture[SPANIEL. If the conversion from 
(8;)"* to (S;)? involves a sequential sampling of the content of (‘S;)”*, and samples are 
accepted as evidence for ‘same’ if they are drawn from the intersection of (8;)" and 
(8;)*, and as evidence for ‘different’ if they are not, the time required to determine 
that the stimuli are ‘different’ will be directly related to the size of the subset of 
properties held in common by (S;)" and (8,)*. 

Some further evidence on this point has been obtained by Seymour (1972), who 
reported that VRTs to indicate that a shape and shape name were incongruent 
depended, to some extent, on the similarity of the shape on the display and the shape 
specified by the shape name. The stimuli were prepared by printing the names circle, 
square, ellipse, or oblong inside outline drawings of a CIRCLE, SQUARE, ELLIPSE or 
OBLONG. It was argued that the shapes and their names might be represented in 
semantic memory as values on dimensions of contour (‘curved’ or ‘rectangular’) or 
length (‘compact’ or ‘elongated’). In this scheme, combinations of circle and oblong, 
or square and ellipse, do not share values on either dimension, but circle/ellipse and 
square/oblong combinations share values for contour, and circle/square and oblong/ 
ellipse share values for length. An analysis of ‘no’ VRTs showed significant delays 
where the properties of rectangularity or elongation were shared. 


CONCLUSIONS 


The aim of this paper has been to develop a coherent account of covert operations 
involved in reading and comprehension, naming, and comparisons of names and 
shapes. For this purpose a model of language processing outlined by Morton (1968) 
has been elaborated to include an access channel for pictorial stimuli, and associated 
capabilities for visualization and graphic imitation and expression, and a conversion 
channel for alteration of the content of the semantic memory. The model allows for 
representation of a word or shape as a set of visual properties, and for conversion of 
this set to an abstract representation, or to articulatory or visual rehearsal, or to a 
vocal or graphic response. In general, therefore, the model states that word and shape 
stimuli may be represented as visual, semantic or articulatory properties, and defines 
the conditions for conversion from one form of coding to another. The model may be 
used as a heuristic device for speculation about the sequence of coding changes 
which may be involved in completion of some specified task, and such speculations 
may then be translated into predictions about relative response times for different 
types of performance. An aim of this discussion has been to stress the utility of con- 
sidering a number of different tasks within the framework of a single information- 
processing model which is applicable to a wide range of tasks. The long-term goal of 
this exercise must, presumably, be to define the characteristics of the semantic 
memory system which underlies the important human capabilities of comprehension 
and expression. 
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THE SEMANTICS OF HIGH-LOW CONTINUA 


By NIGEL HARVEY 
Department of Experimental Psychology, University of Oxford 


Subjects matched the location of a pure tone ABOVE or BELOW a narrow band of noise with 
the word above or the word below presented visually on an oscilloscope screen. The position of 
the tone in relation to the noise was matched faster with the word above than with the word 
below. It is not at all obvious how this asymmetry can be explained in terms of the semantic 
marking analysis recently proposed by Chase & Clark to account for similar results obtained in a 
unimodal visual version of the experiment. 


Seymour (1969) presented subjects with either the printed word ‘above’ or the 
printed word ‘below’ simultaneously with a display of a small circle (the signal) 
either ABOVE or BELOW a large centrally located square (the reference). Subjects 
required less time to match ‘above’ with a circle ABovE the square than to match 
‘below’ with a circle BELOW the square. Seymour assumed that subjects first generate 
an internal model of the display from the word, and then scan both model and real 
display from top to bottom until the circle is located in both. Due to the direction of 
scan the circle is located faster in ABOVE displays than in BELOW displays. 

Chase & Clark (1971) performed a series of experiments which showed that this 
explanation of the asymmetry is not satisfactory. As an alternative they postulated 
four additive processing stages which must occur between stimulus and response. 
These were the Word Encoding Stage, the Picture Encoding Stage, the Comparison 
Stage and the Response Stage. The asymmetry is held to result from the particular 
representations that ‘above’ and ‘below’ take in the first stage. They point out that 
English describes verticality such that the point of reference is at the bottom of the 
described dimension. High and low presume a semantically prior dimension of height 
(not lowness) and mean ‘of much height’ and ‘of little height’ respectively. Thus 
Chase & Clark's explanation of the asymmetry is as follows. ‘Since verticality auto- 
matically brings with it the assumption that the point of reference is at the bottom, 
we have hypothesized that the semantic representation of “above” is formed in one 
step (since it conforms to this assumption) whereas that of “below” requires one 
additional step specifically to alter this automatic assumption’. 

Chase & Clark claim that the adjectives ‘high’ and ‘low’ are used exclusively for 
describing vertical position. This is not so. High and low (above and below) can also 
be used to refer to location (relative location) on dimensions such as pitch or speed. 
When used to describe auditory stimuli, high and low presume a semantically prior 
dimension of pitch (not height or lowness). Also there is no obviously natural point on 
the pitch dimension which we could describe and use as а basal level in the same way 
the ground can be used as a reference at the bottom of the height dimension. Thus on 
Clark & Chase’s theory we would expect no asymmetry to occur in en experiment 
comparable to Seymour's but in which the words ‘above’ and ‘below’ are mhtohed 
with the pitch of sounds either ABOVE or BELOW а reference sound. Seymour s model 
would also predict no asymmetry in such a situation because subjects are not 


Tequired to make eye movements. 
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Table 1. Mean reaction times and error rates for the four displays 


Latency (msec.) Percentage errors 
above-ABOVE 749 2:5 
below-BELOW 854 5-4 
above-BELOW 929 5-8 
below-ABOVE 907 35 
METHOD 


Three stimuli (the word, signal and reference) were presented simultaneously on each trial, 
The words ‘above’ or ‘below’ were presented in the centre of an oscilloscope screen. They sub- 
tended vertical and horizontal visual angles of 0-5° and 2-75° respectively. The auditory displays 
consisted of a 200 Hz band of noise centred on 900 Hz (the reference) and a pure tone (the signal) 
either ten semitones ABOVE the noise (1611 Hz) or ten semitones BELOW the noise (507 Hz). 
Noise and tones were presented binaurally through headphones at 60 db SPL and 70 phons 
respectively. The four bimodal displays will be referred to as above-ABOvz, below—BELOW, above- 
BELOW and BELOW-above. There were three blocks of 96 trials in which the four display types 
occurred equally often. The first block and the first 16 trials of the second and the third blocks 
were considered solely as practice. The four trial types were presented in a different random order 
for each subject on each block of trials. Randomization and presentation of stimuli and recording 
and timing of responses were all performed in-line by a LINC-8 computer. 

On each trial, stimuli were presented until the subject made his response, after which 1 sec. 
elapsed before the start of the next trial. Subjects were instructed to press the ‘same’ key if the 
word matched the position of the tone relative to the noise and to press the 'different' key 
otherwise. Half the subjects pressed the ‘same’ and ‘different’ keys with left and right fore- 
fingers respectively. For the other half this decision-response contingency was reversed. Subjects 
were asked to respond as fast as possible while not making more than about four or five errors 
per block of 96 trials. They were informed of their reaction times and error rates at the end of 
each block. The subjects, who were 12 students aged between 18 and 27 years, were each paid 
25р for their participation in the experiment. 


RESULTS 


Mean reaction times and error rates for the four display types, averaged over the 
two experimental blocks and the 12 subjects, are shown in Table 1. 

A three-way analysis of variance was performed on individual block means using 
subjects as a random effect variable, signal position and word as fixed effects variables 
and with the means from the two experimental blocks giving two observations per 
cell. Each of the 24 block means was derived from the correct responses to 80 trials. 
It was found that (1) displays with the word ‘above’ were matched 44 msec. faster 
than those with ‘below’ (F = 6-0; d.f. = 1,11; P < 0-05); (2) displays with the tone 
ABOVE the noise were matched 64 msec. faster than those with it BELOW the noise 
(F = 13:5; d.f. = 1,11; P < 0-01); (3) an interaction between signal position and 
word variables showed that subjects responded to ‘same’ displays 129 msec. faster 
than to ‘different’ displays (F = 47-6; df. = 1,11; P < 0-001). 


Discussion 
Perhaps the above data can be reconciled with Chase & Clark’s theory via the 
findings of Pratt (1930) and von Békésy (1971), who have shown that high-pitched 
sounds are heard phenomenally higher in space than low-pitched sounds. Obviously 
we can discriminate between two different frequency sounds presented in the same 
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apparent vertical location. The question is whether the asymmetry occurred in the — 
present experiment because subjects made their judgements on the basis of pheno- 
menal position rather than frequency as such. Though this hypothesis seems unlikely, 
it could be tested by looking for the asymmetry in an experiment similar to the above 
but in which both signals and the reference sound are presented in different actual 
but in the same apparent locations. 

Alternatively the asymmetry found here may have resulted from some factor 
specific to pitch perception. This could be tested by Chase & Clark’s technique of 
substituting upward and downward pointing arrows for the words ‘above’ and 
‘below’. If the asymmetry were to disappear we would conclude that it was indeed 
related to how the words were interpreted and/or compared with the display. If, on 
the other hand, the asymmetry were preserved, we would conclude either that the 
arrows were first transformed into the words ‘above’ and ‘below’ (in which case 
overall reaction time would be longer than in the present experiment) or else that a 
pitch-specific explanation of the phenomenon is appropriate. One such explanation 
would be that low tones take longer to match with the word than high tones because 
a longer sample must be taken to determine their wavelength. However, as the size 
of the asymmetry found here was between that found by Seymour (1969) and Chase 
& Clark (1971), it seems much too large to be accounted for by this particular pitch- 
specific hypothesis. 

Also relevant in this connexion is the work of Wallis & Audley (1964), which 
compared the time to decide which is the higher with the time to decide which is the 
lower of two successively presented tones. In both their experiments and the one 
described here, the rule by which the relation between the two auditory stimuli was 
expressed in the response was altered as an independent variable. They accomplished 
this by instructing subjects to choose either the higher or the lower tone. It was 
accomplished here by presenting either ‘(tone) above (noise)’ or ‘ (tone) below (noise) ’ 
for validation by comparison with the auditory display. There are some important 
differences between their experiments and the present one. Firstly, in their case the 
change in the rule changed which tone required the response whereas here it changed 
which relation between the two auditory stimuli required verification/falsification. 
Secondly, and more importantly in the present context, Wallis & Audley (1964) 
presented the stimulus—response rule prior to and held it constant over a whole block 
of trials во that the time to encode it as, say, ‘higher’ or ‘lower’ was not included in 
the reaction time of each trial. In terms of Chase & Clark’s (1971) model, the Word 
Encoding Stage was excluded to leave only the Display Encoding Stage, the Com- 
parison Stage and the Response Stage to contribute to the reaction time. In the 
present experiment the particular stimulus-response rule expressed in the word 
‘above’ or ‘below’ was presented at the same time as the auditory stimuli which were 
to be compared. Word encoding time did contribute to reaction time. Thus although 
Wallis & Audley’s (1964) work is not relevant to the differential word encoding times 
which are of prime interest here, their results should be considered in relation to 
reaction time differences arising from presentation and comparisons of different 
auditory displays. 

They found that when tones were binaural and subjects pressed the right and left 
keys when the first and second tones respectively required the response, time to 
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decide which tone was higher was less than time to decide which was lower for the 
whole range of frequencies studied. However, when tones were monaural with the 
first presented to one ear and the second to the other ear and subjects were instructed 
to press the key on the same side of the body as the tone which required the response, 
a different result was obtained. A cross-over effect was found such that judging which 
of two tones was higher was faster for two high tones but judging which was lower 
was faster for two low tones. Their first result parallels the present finding that a tone 
located above the reference is matched with the word faster than a tone located 
below the reference. Their second result indicates that this finding may not have 
complete generality. It would be interesting to repeat the present experiment using 
various different frequencies for signals and reference to examine any effect such 
changes have on reaction time. 

In fact, the above analysis showed that the auditory display was not the sole factor 
contributing the reaction time differences. The results cannot even be explained by a 
combination of the effects of this factor with the fact that comparison of ‘sames’ was 
faster than comparisons of ‘differents’. If they could, the ‘same’ trials with the 
ABOVE display would be faster than the ‘same’ trials with the BELOW display by the 
same amount that the ‘different’ trials with the ABOVE display were faster than the 
‘different’ trials with the BELOw display. In fact, we have seen that these differences 
were 105 msec. and 22 msec. respectively, indicating an interaction such that, on 
average, reaction time was 44 msec. faster for the word ‘above’ than the word ‘below’. 
This asymmetry is in the same direction and of approximately the same magnitude 
as that found when the words refer to verticality. Although neither ‘high’ nor ‘low’ 
when referring to pitch are ‘unmarked’ adjectives on Clark’s (1969) criteria, perhaps 
because of, say, the spatial character of tones, the high-low pitch continuum is 80 
closely related to the high-low height continuum that its linguistic properties are 
identical. Even if tone discriminations are not made directly on the basis of pheno- 
menal position, it may be the case that when matching pitch with the adjectives ‘high’ 
or ‘low’, tones normally phenomenally located in the middle of the head are used as 
a reference. This would give subjects an effective reference point at the lower end of 
the pitch dimension. It would be interesting to know whether there is a language in 
which pitch and height cannot be described by common adjectives. 


The author is indebted to the Social Science Research Council for financial support. 
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DELAYED AUDITORY FEEDBACK: 
CHANGES IN THE VOLUME INTENSITY AND THE DELAY 
INTERVAL AS VARIABLES AFFECTING THE FLUENCY 
OF STUTTERERS’ SPEECH 


By NOEL J. GIBNEY 


Department of Mental Health, 
The Queen’s University of Belfast* 


The effects of delayed auditory feedback (DAF) on the speech of stutterers was studied at three 
volume levels and three delay intervals. Using a Latin-square design nine stutterers read nine 
different, carefully selected passages under the nine experimental DAF conditions. The two 
dependent variables were: (1) certain well-defined disfluencies, and (2) the number of words 
read by each subject. The results indicated: (1) that the DAF volume level significantly affected 
both the dependent variables, (2) that the main effect of delay failed to reach significance, and 
(3) that there was no significant interaction between volume and delay. 


It has generally been accepted in recent years that at least some amount of feed- 
back or continuous monitoring is necessary for the effective execution of a sensori- 
motor performance (Ammons, 1956; Adams, 1969). In the case of speech production, 
Lee (1951) examined the effect of imposing a delay on air-conducted auditory feed- 
back. The phenomenon is usually known as delayed auditory feedback (DAF); he 
noted that certain changes occurred in the speech of his normal speaking subjects and 
he classified these disfluencies as ‘artificial stutter’. 

Interest in the DAF phenomenon quickened when Neeley (1961) reported that 
when stuttering subjects experienced DAF, the changes in speech were characterized 
by an improvement in their fluency. 

The two principal independent variables in both these groups of studies have been 
the size of the delay interval and the volume (intensity) of the DAF; with normal 
speaking subjects the delay interval shown to be the most disruptive is 0-02 sec. (Lee, 
1951; Fairbanks, 1955), while the balance of evidence suggests that the louder 
volumes have a similar disruptive effect (Tiffany & Hanley, 1956). At least one study 
(Butler & Galloway, 1957) demonstrated an interaction between these two variables. 

With stuttering subjects, the evidence on the effect of the size of the delay interval 
in improving speech is not so conclusive; the indications are, however, that shorter 
delays (0-1, 0-2 sec.) are more effective than longer delays (0-3, 0-4 and 0:5 sec.) 
(Webster et al., 1970). The research position on volume (intensity) as an independent 
variable has been best summed up by Soderberg (1969): “In DAF and stuttering 
research, it seems imperative that the intensity of the feedback signal be systematic- 


ally investigated.’ 


THE EXPERIMENT 


The main purpose of this study was to investigate the effects of DAF at three 
different volume levels on stutterers’ speech. A second aim of the investigation was to 
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gain fuller information about the effects of different delay intervals on the speech of 
stutterers. Finally, the results were to be analysed to see if an interaction existed 
between the two variables when the subjects ір the DAF experiments were stutterers. 
This was done, in view of Butler & Galloway’s (1957) observation that there was an 
interaction between these two independent variables (but using normal speaking 
subjects). 


METHOD 

Subjects 

In selecting subjects for this investigation, the following criteria were observed. All the 
subjects were over 18 and less than 35 years of age. They all had been audiometrically assessed as 
having normal hearing. None of the subjects was currently undergoing any form of treatment or 
had any previous experience of DAF. АП of the subjects were of average ог near-averago verbal 
intelligence (as measured on the Mill Hill, Form 1 Senior Vocabulary Scale) and were able to read, 

The nine subjects, all male, were randomly selected from a list of 14 submitted by the senior 
speech therapist of the principal teaching hospital in the area. 


Reading material 

Prose passages have been the most commonly used source of task material. These have varied 
from relatively uncontrolled passages of different lengths, to passages which have been phonetic- 
ally balanced, or equated for level of difficulty. 

In selecting the reading material for this investigation, emphasis was laid on ensuring suit- 
ability for the task and avoiding some of the limitations imposed by the choice of verse or rote- 
learned material, e.g. the alphabet. 

Soderberg (1969) has suggested that, while there is no perfect way of controlling for the 
adaptation of stutterers to DAF, steps can be taken to minimize the effect. The most important 
of these is to vary the reading materials which the subject is required to use. With this in mind, 
12 different passages (two baseline readings, one ‘warm-up’ and one for each of the nine experi- 
mental conditions) were chosen. They were selected from New Reading — An English Course for 
Schools, published by the Reader’s Digest Educational Department. The passages were specially 
composed to suit 11- or 12-year-old children and thus it was anticipated they would not contain 
unfamiliar words of a level sufficiently difficult to interfere with the subject’s reading or compre- 
hension. Each passage contained approximately 700 words. 


Apparatus 

The equipment consisted of a В and О Beocord 1500 deluxe stereo tape-deck coupled to а 
Cambridge Audio P 40 stereo amplifier. The tape-recorder has separate recording and replay 
heads and facilities for before — and off — tape monitoring; these were used for the production of 
normal auditory feedback (NAF) and DAF respectively. Because both heads are fixed the delay 
period is determined by the speed at which the tape is run. For the experimental delay conditions 
of 0-1, 0-2 and 0-4 sec. the tape was run at 19, 9-5 and 4-75 cm/sec. respectively. The subject read 
into a Marconi free-flex microphone which was attached to a specially prepared bracket fixed to 
the headphones. The microphone was thus held at a constant distance (about 4 сш) from the 
subject's mouth. The output was fed into AKG K 60 high-impedance stereo headphones. 

The volume levels were established and marked on the tape deck so that the output in the 
headphones (measured on the face of the speaker grills) was respectively 65, 75 and 85 db when 
the speech input (measured at the microphone) was 65 db. 


Design 

The independent variables in this investigation were the volume at which the subject heard 
his own speech, varied over three levels (65, 75 and 85 db) and the duration of the delay interval, 
also varied over three levels (0-1, 0-2 and 0-4 sec.). 

A factorial arrangement of these levels in a two-factor design produces nine experimental 
conditions, the presentation order of which was randomized and is shown in Table 1. 
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Table 1. The sequence of the randomized experimental conditions (cols. 2 and 8) 
and the sequence of passages read by each of the nine subjects (cols. 4-12) 


db п Миа СЕ РСА Ber VERI Sey СЕЗЕ сҮ, 
Baseline I ... 65 NAF — == — v 
Warm-up... 65-85 0-1, 0-2, 0-4 
Condition 1 85 0-4 8 9 4 1 6 3 5 2 7 
2 65 0-1 7f 8 9 4 1 6 3 Б] 2 
3 75 0:2 2 7 8 9 4 1 6 3 5 
4 75 0-1 5 2 7 8 9 4 1 6 3 
5 65 0-2 3 5 2 7 8 9 4 1 6 
6 85 0-2 6 3 5 2 7 8 9 4 1 
7 85 0-1 1 6 3 5 2 7 8 9 4 
8 75 0-4 4 1 6 3 5 2 7 8 9 
9 65 0:4 9 4 B 6 3 5 2 3 8 
Baseline II 65 NAF 


From the 12 passages two were randomly selected as baseline readings for each subject, as this 
was considered to be a more reliable way of determining each individual’s stuttering rate. The 
baseline 1 and baseline 2 measures were taken, respectively, at the beginning of the experimental 
session (before the experimental conditions were introduced) and at the end of each session. 

In order to minimize practice and interference effects, the following features were incorporated 
in the design. (1) In accordance with Fairbanks’ (1955) and Neeley’s (1961) recommendations, a 
‘warm-up’ passage (experience of DAF over the range of delays and volume) was introduced 
immediately before the first experimental condition (see Table 1). This was considered necessary 
because of the initial ‘shock’ of DAF to the naive subject. This reading, like both the baseline 
and experimental readings, lasted 3 min. (2) A rest period of 2 min. between each reading (base- 
line, ‘warm-up’ and the experimental conditions) was established to eliminate or at least 
minimize intertrial interference effects. 

A Latin-square design was used to allocate the nine remaining passages to the different 
experimental conditions. The design is particularly suitable for this type of experiment, as it 
permits each subject to read a different passage in each experimental condition; it also ensures 
that each passage is read only once under each experimental condition by any subject. The 
number of subjects is equal to (or may be a multiple of) the number of treatments; thus systematic 
bias resulting from the effect of any passage or its interaction with a treatment is eliminated from 
the treatment effects being studied. { 

The remaining nine passages were numbered and randomly sequenced for presentation to each 
subject (see Table 1). 


Procedure 

The subjects were tested individually. To avoid the possibility of random contact with other 
people who might disturb his speech pattern, each subject was met at the entrance to the depart- 
ment. Every attempt was made to adhere to standardized instructions, and casual conversation 
was kept to a minimum. The subject was asked to take a seat and it was explained to him that 
he was to take part in a research project and that only an hour of his time would be required. He 
was told that he would be asked to read parts of some short stories and that to prevent the results 
of the investigation being affected, no further details would be revealed to him at this stage. 

The subject was handed the passage which was to serve as the first baseline measure and told 
to begin reading when touched on the left elbow by the experimenter. He was to stop reading 
when touched on the elbow again. During the rest period between baseline 1 and warm-up 
Period it was explained to the subject that when he next read, the sound of his voice reaching his 
ears would be delayed by a fraction of a second. It was also explained that he would experience 
changes in the volume of the sound reaching his ears. The subject was permitted to remove the 
headphones from his ears between the experimental conditions but any conversation at these 
times was discouraged. It was not explained to the subject that his voice would return to normal 


auditory feedback for the baseline 2 measurement. 
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Table 2 
Delay 
Volume —— S 
(db) 0-1 sec. 0-2 sec. 0-4 sec. Mean 
65 26-222 32-778 26-444 28-481 
75 26-778 35-444 29-444 30-555 
85 29-667 37-667 38-111 38-148 
Mean 27-556 35-296 31-333 31-395 
Table 3 
Delay 
Volume е SS 
(db) 0-1 sec. 0:2 sec. 0-4вес. Mean 
65 294-444 281-222 306-111 293-926 
15 263-111 251-556 286-667 267-111 
85 260-889 249-778 248-444 253-037 
Mean 272-815 260-852 280-407 271-358 


Scoring 

The dependent variables in this investigation were first the number of ‘disfluencies’ spoken by 
each subject; second, the number of words read during each experimental condition. The latter is 
not sensitive to subjective assessment but it was thought very necessary to detail what was 
meant by a ‘disfluency’. The most important articulatory changes described in the literature are 
as follows: (1) Blockages — The blocking on either the initial consonant or vowel. (2) Prolongations, 
particularly of vowels. (3) Omissions, i.e. failure to include in the spoken output any word or part 
of a word which is contained in the text. (4) Additions — Introductions into the spoken of neo- 
logisms or words not contained in the written text. (5) Substitutions of one word for another in the 
written text. (This most frequently occurs when the subject recognizes a word which he knows 
from previous experience he is likely to stutter.) (6) Mispronunciations – These are almost self- 
explanatory, but are intended to exclude words which, perhaps for cultural or local reasons, are 
frequently mispronounced. (7) Repetitions — The repeating of full words or parts of words (the 
continuous repetition of such a disfluency is generally regarded as a single instance of a repetition). 
(8) Abnormal hesitations — No absolute time constitutes an abnormal hesitation, thus it is one of 
the more difficult articulatory changes to recognize; generally it can be recognized by the 
oceurrence of a temporal gap where one is not expected or where the subject is making an effort. 
to speak without actually uttering any sound. 

Two independent judges, both psychologists with experience of stutterers, scored the dis- 
fluencies on each subject/s tape. However, before this took place the experimenter prepared а 
short training tape demonstrating examples of the type of error being enumerated. Each judge 
listened to this until he was clear what the dependent variables were and could recognize them. 
Interjudge reliabilities on ratings of errors were calculated for each subject using the Spearman 
rank order correlation coefficient. The values of rho obtained varied between 0-61 and 0-935 
all were significant at the 5 per cent level, and all but two were significant at the 1 per cent level. 
The score used in the final analysis of the results was the arithmetic mean of the two judges’ 
scores. 


RESULTS 


Tables 2 and 3 show respectively the mean number of errors made and the mean 
number of words read in each of the nine experimental conditions and at each level of 
the two independent variables; they also show, in the bottom right-hand corner, the 
mean number of errors made and words read overall in all nine experimental conditions. 

It can be readily seen that as the volume of the DAF increases from 65 db through 
75 db to 85 db, the number of errors made increases and the number of words read 
decreases. 
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Table 4. Summary of analysis of variance: errors made 


Source D.F. S.8. M.S. F T 

Subjects 8 27588-2 
W1 (delay) 2 809-1 404-5 3-584 0-0507 
EW1B (delay x subjects) 16 1806-0 112-9 — — 
W2 (volume) 2 628-5 3143 3:796 0-0438 
EW2B (volume x subjects) 16 1324-6 82-8 — — 
W12 (interaction) 4 201-5 50-4 0:927 0:5378 
EW12B (delay x 

volume x subjects) 32 6509-1 544 -- — 
Ww 72 


Table 5. Summary of analysis of variance : words read 


Source D.F. S.8. M.S. F i 
Subjects 8 912461-1 — — — 
W1 (delay) 2 5248-6 2624.3 1:850 0:1882 


EW1B (delay x subjects) 16 22679-6 1418-6 — 
W2 (volume) 23301-1 116406 5:232 0-0175 
EW2B (volume x subjects) 16 35625۰8 2226-6 — 
W12 (interaction) 4 4146-4 1036-6 1:067 0-3893 


to 


EW12B (delay x 
volume x subjects) 32 331076-0 971-1 = = 
w 72 122095۰6 + = — 


The aims of the investigation were threefold; they were to examine the effect of 
DAF volume changes on stutterers’ speech, to gain fuller information about the 
effect of delay, and thirdly, to see if there was any interaction between these two 
independent variables. To test the effectiveness of delay and volume on subjects’ 
performance a two-way analysis of variance was carried out on the raw data from the 
nine experimental conditions only. Tables 4 and 5 contain summaries of this analysis 
for both dependent variables, and they show that: (1) one F ratio was significant, 
namely that for the main effect of volume; both dependent variables showed lowered 
performance, errors increasing as words read decrease; (2) the main effect of delay 
failed to reach significance in either analysis, but the F ratio had a probability of 
0:0507 associated with it (but for ‘errors made’ only); (3) the interaction of volume 
and delay did not reach significance for either dependent variable. 

To test the significance of the difference between the scores in each experimental 
condition (DAF) and the two baseline scores (NAF) a one-way analysis of variance 
was carried out on the raw data from these 11 conditions. Summaries of this analysis 
for each of the dependent variables are shown in Tables 6 and 7. From these tables it. 
is clear that further analysis is necessary to establish if the significant effects shown 
are due to difference of the experimental conditions from the two baselines. Thus post 
hoc comparisons of each treatment with the two baselines, for errors made and words 
read, were carried out. The results are shown in Tables 8 and 9. 

Table 8 contains the mean number of errors made by the subjects in each experi- 
mental condition and in the two baseline conditions. The levels of significance at 
Which each experimental condition mean differed from both baseline means are 


recorded in row 2 and row 3 of each cell in the table. 
Tt can be seen here that baseline 1 was the condition under which most errors were 
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Table 6 
Source D.F. 5.5. M.S. F P 
Subjects 8 33549-5 = = = 
wi 10 3881-6 388-2 5:174 0-0000*** 
EW1B 80 6001-9 75-0 — — 
wW 90 9883-5 — — — 
Table 7 
Source D.F. 8.8, мв. F D 
Subjects 8 1081717-1 — — — 
W1 10 38381-2 3838-1 3:026 0-0030** 
EW1B 80 101466-5 1268-3 — — 
Ww 90 139847-6 — — — 


Table 8. Errors made 


Delay 
Volume سے‎ ` 
(db) 0-1 sec. 0:2 sec. 0-4 sec. 
65 26-222 32-778 26-444 
B, 0-001 B, 0-01 B, 0-001 
B, 0-001 Вв, 0-05 B, 0-001 
75 26-778 35-444 29-444 
B, 0-001 B, 0-05 B, 0-001 
B, 0-001 B,n.s. B, 0-01 
85 29-667 37-667 38-111 
B,0-01 B, n.s. B, n.s. 
B, 0-01 Ba n.s. B, n.s. 


Baseline 1, 44-222; baseline 2, 43:222 


Table 9. Words read 


Delay 
Volume M OO 
(db) 0-1 sec. 0-2 sec. 0-4 sec. 
65 294-444 281-222 306-111 
B, 0-01 В, 0:05 В, 0:001 
B, n.s. B, n.s. B, 0-05 
75 263-111 251-556 286-667 
B,ns. B,n.s. B, 0-05 
B,n.s. B,n.s. B,n.s. 
85 260-889 249-778 248-444 
B, n.s. B; n.s. B, n.s. 
Ba n.s. Ba n.s. Ba n.s. 


Baseline 1, 245-889; baseline 2, 261-556 


made, and B2 the next most. All the 65 db conditions produced significantly fewet 
errors than either baseline, and at 75 db only the 0-2 sec. delay failed to show & 
ашо lowering from baseline 2, all other treatments being significantly lower in 
‘errors made’ than either baseline. At 85 db only the 0-1 sec. delay conditions Were 
significantly lower than the baselines. 
Table 9 contains the mean number of words read by the subjects in each experi- 
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mental condition (row 1 of each cell) and in the two baseline conditions. As with 
Table 8, the levels of significance at which each experimental condition’s mean 
differed from both baselines are recorded in rows 2 and 3 of each cell. 

With ‘words read’, baseline 1 showed the worst performance of all, having fewest 
words read, but baseline 2 was not so low, though the improvement did not reach 
significance. Only 65 db volume with 0-4 sec. delay had significantly more words read 
than baseline 2. АП the delay conditions at 65 db, and 0-4 sec. delay at 75 db, had 
significantly more words read than baseline 1. 


Discussion 


The generally accepted position that DAF causes an increase in the fluency of 
stutterers’ speech has been upheld by this study. In all nine experimental conditions 
there was a reduction in the mean number of errors when compared with baseline 
measures of stuttering frequency taken before and after the experiment. 

Previous investigations into the effect of DAF volume changes on speech produc- 

` tion have used only non-stuttering subjects. As might be expected, the disruptive 
effect is enhanced when the volume of the feedback is increased. The main finding in 
this investigation, using stutterers, is not inconsistent with the findings on the effects 
of DAF on the speech of normals — increasing the DAF volume reduces the fluency- 
improving effects of DAF, as measured by both the number of errors made and the 
number of words read by the subject during each experimental condition. 

These results as described so far must raise the following question. As the volume 
of DAF increases, are the mechanisms which cause the more effective disruption of 
normals’ speech the same as those which cause the reduction in the fluency of 
stutterers’ speech? In our present ignorance about the underlying neurological and 
physiological mechanisms involved in speech production and reception, it is impos- 
sible to obtain a satisfactory answer to this question. Nowhere in the literature is 
there a discussion or explanation of why raising the volume of DAF should affect the 
speech patterns in the way it does. Butler & Galloway (1957) in their important 
paper defer any discussion by stating, * A more acceptable explanation awaits further 
evidence on the time constants of the neurophysiological mechanisms underlying the 
speech monitoring system.’ 

Since Butler & Galloway’s study (1957) there have been several important papers 
which have attempted to provide the detailed neurophysiological information which 
they sought. It is perhaps significant that the first of these (Stromsa, 1962) demon- 
strated that, because of differential transmission rates of air-, bone- and tissue- 
conducted sound, the whole problem of feedback was likely to 
complex. 

Tt is beyond the scope of this paper to attempt an evaluation of these recent neuro- 


physiological theories; however, there is one hypothesis, which is admittedly ex- 
tremely tentative but which may help to explain the effect of DAF on the mechanisms 
underlying stuttering. Wyke (1970), а speech neurologist, describes a series of studies 
he has undertaken which demonstrate that ‘during normal speech the tone of the 
laryngeal muscles is repeatedly adjusted to the required tension just prior to the 
production of each audible sound; this **pre-phonatory tuning" of the laryngeal 


prove extremely 


62 NoEL J. GIBNEY 


musculature is the principal voluntary contribution to speech regulation (along with 
the coincident voluntary control of the respiratory musculature)’. In other words, he 
is suggesting that a subject, having decided upon the sequence of sounds that he 
wishes to make, voluntarily presets the tension pattern of his laryngeal musculature 
(as well as that of his diaphragmatic, intercostal, pharyngeal, glottal and oral 
musculature) into a state that his past experience leads him to believe will produce the 
desired sounds, just prior to each utterance. 

Wyke postulates the existence of two types of stammering: first, that which results 
from abnormally slow or inaccurate voluntary presetting of the laryngeal and respira- 
tory musculature; and secondly, that which results from inefficient or disorganized 
reflex maintenance of this present pattern of muscle tone. He quotes several observa- 
tions that have been made on the speech behaviour of stammerers which he states 
are in accord with his suggestion — notably, that the preponderance of stammering 
occurs with the initial sounds in words and that the amount of stammering varies 
with the syllabic complexity of the words used. 

It is clear that there are many promising leads, both of a theoretical and empirical 
nature, available for the investigation of the fundamental mechanism(s) involved in 
the self-monitoring of speech. Those investigators (e.g. Stromsa and Wyke) who 
conceptualize stammering as a perceptual defect and who are attempting to gain 
better understanding of the underlying complex neurological and physiological 
system appear to be indicating the direction of future empirical research. 

The previous relatively scant evidence on the effects of different delay intervals on 
stutterers’ speech suggests that the shorter delay intervals (0-1 and 0-2 sec.) are more 
effective in improving fluency than are longer intervals (Webster et al., 1970). While the 
findings in this investigation are non-significant they do provide some interesting 
additional information about the effect of this variable. Delay 2 (0-2 sec.) produced 
the largest number of errors made and the lowest number of words read. Among 
people with normal speech, the same delay interval creates the most disturbance but 
a finding such as this should be interpreted with caution. The duration of the delay 
intervals used both in Webster’s study and this investigation was 4l sec.; such a 
gross size of delay does not warrant a fine interpretation of the discreteness of its 
efficacy. In addition, the number of subjects in both studies was low and the gener- 
ality of the findings must thus be limited. 

The shortest delay used (0-1 sec.) produced the lowest number of errors made 
under each of the three volume conditions—a result which would have been 
expected from Webster’s earlier findings. This finding has also further significance 
in that it indicates the sensitivity of ‘errors made’ as a dependent variable and 
confirms its description as a ‘primary direct variable’ (Fairbanks, 1955). 

Several suggestions for future study emerge from the results. Tiffany & Hanley 
(1956) reported that the disruptive effect of DAF (using normal speaking subjects) 
could be detected at an intensity as low as 20 db. In the present investigation the 
greatest improvement in fluency was obtained at the volume level nearest to that at 
which speech is normally heard (65 db). This suggests that it would be interesting 
and worthwhile to investigate DAF effects at volume levels lower than 65 db. 

The fact that changes in volume level are significant in reducing and enhancing 
fluency in non-stutterers and stutterers respectively suggests that it might be a more 
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important independent variable than delay in DAF. A further study of value would 
be one which simply investigated the effects, on both these groups of people, of 
hearing their own voices under systematically varying volume conditions (NAF). 


The author wishes to express his thanks to Dr K. D. MacRae, Department of Medical 
Statistics, Royal Victoria Hospital, Belfast, for his valuable advice throughout this study. 
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SYNTAX AND THE RECALL OF INSTRUCTIONS 
IN A REALISTIC SITUATION 


By SANDRA E. FILE Ax» ALISON JEW 
Department of Psychology, City of London Polytechnic 


Airline passengers were presented with emergency landing instructions, either visually or 
auditorily, and subgroups received instructions of different syntactical forms. Regardless of 
their original form, instructions were mainly recalled in the active affirmative. Significantly fewer 
instructions were recalled when they were in the negative than when they were in the affirmative, 
but the use of the passive, rather than the active, voice did not reduce the amount recalled. 


The aim of this experiment was to investigate the effect of the syntactical form of 
instructions when they were presented in a natural situation. Most of the experi- 
ments so far have presented single sentences to student subjects in a laboratory task. 
To overcome the limitations of such situations, a longer prose passage was presented 
in a context relevant to the subject’s ‘real’ situation at the time of testing. 

In a rote-learning task Mehler (1963) found better recall of active affirmative 
sentences than those involving negatives or passives. Miller & McKean (1964) found 
that more time was needed to transform actives to passives than affirmatives to 
negatives. However, McMahon (1963), Slobin (1966) and Gough (1965, 1966) found 
negatives presented greater difficulty than passives in a task involving the evalua- 
tion of the truth/falsity of a statement. Wason (1961) found that negatives led to poor 
performance in a sentence-completion task as well as in a verification task, but that 
much of the difficulty was removed if a negative was used to exclude one member 
‚ from a class on the basis of its lacking a particular characteristic (Wason, 1965). In 
other words, negatives used in a context of plausible denial, i.e. to correct an implicit 
or explicit misconception, presented less difficulty. Greene (1970a, b) has suggested 
that the ‘natural’ function of negatives is to change meaning, e.g. to contradict a 
statement, refuse a request, etc., and she demonstrated that the difficulty associated 
with negatives was decreased if they were used in such a ‘natural’ function. 

No ‘natural’ function for passives was proposed, but one might predict that the 
context in which they were used would affect their difficulty. The use of the passive 
Voice is frequent in written English but relatively rare in spoken English, and hence 
it was predicted that if the subject were allowed to read the material the effect of 
passives would be minimized. If the material was read to the subject, on the other 
hand, passives would be expected to be harder than actives. 

In a pilot study using student subjects the generally poor level of recall was 
improved with auditory presentation of instructions, but an unexpected finding was 
that with negative statements the active form (AN) was harder than the passive (PN). 
It has been suggested that, as well as their purely linguistic properties, negatives may 
produce poor performance due to their connotative properties (Wason & J ones, 1963; 
Eifermann, 1961). If this is correct, the prohibitive nature of the negative would be 
expected to be enhanced in an auditory group, where the experimenter speaks 


directly to the subject, especially in an AN group where it is in terms of ‘do not’. 
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The emotional connotations of words have been shown to impair performance in an 
unconstrained sentence-completion task (Reich, 1970), but in general such effects 
have received little attention. 

In summary, it was predicted that: (i) regardless of their original syntactical form, 
instructions would tend to be recalled in the active affirmative; (ii) the negative form 
of the instructions would be harder than the affirmative, under both visual and 
auditory presentation; (iii) for auditory presentation only: (a) passive affirmatives 
would be harder than active affirmatives, but (b) active negatives would be harder 
than passive negatives. 


METHOD 
Subjects 
The subjects were airline passengers awaiting the call of their holiday flight. No school children, 
students or pensioners were tested, but otherwise subjects were randomly selected from both 
men and women. Eighty were tested and only five refused to take part, because their flight had 
just been called. There was no difference in the proportion of subjects in each group who had 
flown before, and none had previously seen the air-safety instructions. 


Material 


The material consisted of a series of instructions relating to the procedure to be adopted 
following an emergency in flight. The passage was in prose form, about 200 words long, con- 
taining 25 details, and was closely based on the actual instructions used by the airline. Four 
sets of instructions were prepared, differing only in the syntax. Set AA consisted of only active 
affirmative statements, set AN of active negative statements, PA passive affirmative statements 
and PN passive negative statements. The increased length of the passage in the AN, PA and PN 
sets was small compared with the total length (= 10 per cent) and was considered unlikely to 
have a major effect. In all the instructions two sentences were left in the active affirmative, as 
transforming these would have made the passage clumsy and unnatural. Examples of all four 
types of instructions are given below. 

Active Affirmative. Extinguish cigarettes. Remove all sharp objects from your person. When 
using the slides, remove your shoes, straighten your legs and place hands on knees. 

Active Negative. Do not leave cigarettes lighted. Do not leave any sharp objects on your 
person. When using the slides, do not keep your shoes on, do not bend knees nor fail to place hands 
on knees. 

Passive Affirmative. Cigarettes should be extinguished. All sharp objects should be removed 
from your person. When using the slides, shoes should be removed, legs should be straightened 
and hands placed on knees. 

Passive Negative. Cigarettes should not be left lighted. Sharp objects should not be left on your 
person. When using the slides, shoes should not be kept on, knees should not be bent, nor should 
hands be left off knees. 

Two items in the instructions (concerning extinction of cigarettes and removal of spectacles) 
may not have applied to all the subjects tested. Since personally irrelevant information may have 
been treated differently from the relevant details the total recalled by each group has been pre- 
sented both including and excluding these two items. 


Procedure 


Subjects were told that they would receive instructions concerning the procedure to be adopted 
following an emergency in flight. They were asked to try to remember as much as possible, and 
told that they would be given 5 min. to write down the details they could recall, in any order. 
No further instructions were given and subjects were not explicitly asked to recall the instruc- 
tions word for word. 

Half the subjects were randomly assigned to the visual group, which meant that they read the 
instructions at their own pace, but they were requested not to read the passage or any part of it 
more than once. The other half of the subjects had the instructions read to them in a monotone 
voice, once only. The person reading the instructions knew only of the first prediction of the 
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Table 1. Number of details recalled 


Total 
Mode of presentation recalled 
r ~ in each 
Mode of recall AA PA AN PN form 
(а) Visual presentation 
AA 83 81 58 44 266 
РА 1 17 1 8 27 
AN 2 3 22 13 40 
PN 0 2 2 12 16 
"Total recalled 86 103 83 77 349 
Amount recalled* 73 89 71 66 
(b) Auditory presentation 
AA 106 71 34 48 259 
PA 3 29 7 17 56 
AN 8 1 29 18 56 
PN 0 1 4 18 28 
Total recalled 117 102 74 101 394 
Amount recalled* 99 90 63 86 


* Excluding two possibly irrelevant items. 


experiment. Within the visual and auditory groups, subjects were further subdivided into four 
conditions – AA, PA, AN and PN - according to the syntactical form of the instructions they 
received. Each subject had only one set of instructions, hence 10 subjects were run in each of the 
eight conditions. 


RESULTS 


Table 1 shows the number of details recalled in each of the four possible gram- 
matical forms (AA, PA, AN, PN), for each of the four sets of instructions, for the two 
groups. The total recalled in each subgroup is shown for all the details presented, and 
also the amount recalled, excluding the two items which may not have been per- 
sonally relevant. 

From Table 1 it will be noted that the majority of active affirmative statements 
(AA) were recalled in this form, but very few of the PA, AN or PN statements were 
recalled in their original form. 

Combining the scores for the visual and auditory groups, significantly more trans- 
formations took place from the negative to the affirmative than vice versa (X*; 
P < 0-001), and from passive to active than vice versa (x2; Р < 0-001), which agrees 
with previous results. More transformations were made from the passive than from 
the negative, confirming Miller's finding (Miller & McKean, 1964) of greater difficulty 
with passives than with negatives in a task where understanding of the material was 
not required. 

These transformations merely reflect the manner in which the details were re- 
called and may not be directly related to the difficulty experienced by the subject 
in remembering the content. Since, from a total of 80 subjects, only five errors of 
meaning were made, the effect of the various instructions was simply on the amount 
remembered. 

From Table 1 it can be seen that performance was better, overall, with auditory 


presentation than with visual, 394 details being recalled as opposed to 349. However, 
5-2 
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this difference did not reach significance (t = 1-60; P > 0-10, two-tailed test). 
Combining the scores for visual and auditory presentation, 408 details were recalled 
in the AA and PA subgroups compared with 335 in the AN and PN subgroups. Thus 
performance was significantly worse (t = 1:78; Р < 0:05, one-tailed test) when the 
instructions were in the negative than when they were in the affirmative. In the 
auditory group, it was predicted that with affirmative statements passives would be 
harder than actives. In fact, AA remembered 117 details and PA 102, but this 
difference did not reach significance. Finally, it was predicted that, in the auditory 
group, AN would be inferior to PN. Subgroup AN recalled 74 details, which was 
significantly fewer than the 101 details recalled by subgroup PN (Mann-Whitney U; 
P < 0-05, one-tailed test). A non-parametric test was used because of the unequal 
variance in the two subgroups. 

It can be seen from Table 1 that the pattern of results in the recall of the subgroups 
was the same whether or not the items concerning cigarettes and spectacles were in- 
cluded in the totals. This suggests that, in this situation, the inclusion of two items 
which may not have been relevant to all subjects did not distort the results obtained. 


Discussion 


One advantage of the present study was that the subjects were people in natural 
circumstances, rather than students tested under artificial laboratory conditions. It is 
therefore useful to consider to what extent the results from this experiment replicate 
those derived from previous laboratory studies. The following findings are consistent 
with earlier results on the psychological effects of syntax. 

1. Instructions given in the passive, or negative, were transformed into the active 
affirmative in recall, but not vice versa. Thus 427 details were recalled where the 
syntax had been changed but the meaning preserved, compared with only five 
details where the syntax was preserved but the meaning changed. It is conceded, 
of course, that this pattern of recall may have been influenced by the particular 
instructions used. But it is in agreement with other findings (Cornish & Wason, 1970; 
Fillenbaum, 1966), and would support Fillenbaum’s suggestion that what is remem- 
bered is the gist of a sentence, together with a footnote concerning its syntax, at least 
for situations where word-for-word recall was not requested. 

2. More transformations were made from the passive than from the negative. This 
is in agreement with results from tasks where meaning of the material was not in- 
volved (e.g. Miller & McKean, 1964). In the present experiment the subjects were 
required to remember the instructions rather than to understand them. However, the 
paucity of errors of meaning suggested that, in fact, the subjects had understood the 
material. It is possible, therefore, that the greater difficulty caused by negatives in 
evaluation tasks is due to a spurious technical factor, pointed out by Wason (1973). 

3. There was poorer performance, shown by the amount recalled, when the in- 
structions were in the negative rather than the affirmative (e.g. Jones, 1966). 

The effect of passives on the amount recalled was complex and did not replicate 
earlier work. It was predicted that the mode of presentation of the material (written 
or spoken) would affect the difficulty presented by the passive voice, and that only 
in the auditory group would passives result in poorer recall. In the visual group the AA 
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and AN subgroups recalled a total of 169 details and the PA and PN subgroups 180 
details. Hence with written instructions the use of the passive voice did not impair 
performance. However, even in the auditory group the recall of the PA subgroup was 
not significantly worse than that of the AA subgroup. It is possible that the use of 
the passive voice is particularly appropriate for instructions and perhaps due to a 
more impersonal phrasing encourages their acceptance as social rules. Johnson-Laird 
(1968а, b) demonstrated that the passive voice emphasized the logical object of a 
sentence. In the case of instructions, e.g. ‘cigarettes should be extinguished’, this 
would lay the emphasis on the cigarettes rather than on the logical subject, and hence 
make the instructions more impersonal. If this can be assumed to be a ‘natural’ 
function for passives, then it would account for their equally good recall over both 
visual and auditory presentations. It would explain the failure to find worse per- 
formance for the PN compared with the AN condition in the auditory group. But it 
would not account fully for the significantly worse performance in the AN condition. 

It is tentatively suggested that, in this particular situation, the deviant results 
may have been due to an emotional effect of the active negative. This effect would 
have been pre-eminent in the AN auditory subgroup because the experimenter spoke 
directly to the subject in terms of prohibition. In both the PN subgroups the pro- 
hibitive effect would have been mitigated by the impersonal phrasing of the instruc- 
tions. For example, ‘do not leave sharp objects on your person’ is addressed speci- 
fically to a person and hence is more directly prohibitive than ‘sharp objects should not 
be left on your person’, which carries no such specific address. In the visual group, 
subjects were handed typewritten instructions, and the impersonality of these may 
have lessened the direct prohibition of even the AN condition. In other words, it is 
suggested that the use of the imperative mood, in the active voice, and spoken 
directly to the subject, enhanced any putative emotional effects of prohibition. It is 
possible, of course, that the whole context of the instructions, i.e. a crash in flight, 
contributed to this result. The emotionality factor, associated with negatives, has so 
far shown itself intractable to crucial experimental investigation (Clark, 1972) and 
this experiment has provided no more than an initial suggestion about the conditions 
under which it might be relevant. 


We are most grateful to Dr P. C. Wason for his invaluable suggestions during the preparation 
of this manuscript. 
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SOURNESS AND BITTERNESS: CONFUSIONS OVER 
SEQUENCES OF TASTE JUDGEMENTS 


By R. A. M. GREGSON лхр A. Е. H. BAKER 
Department of Psychology, University of Canterbury, Christchurch, New Zealand 


Confusions between bitterness and acidity in the perception of three taste stimuli — quinine 
sulphate, citric acid and disodium-5'-guanylate – were examined over the near-threshold 
range in 45 subjects, using an extended ascending series procedure and intensity ratio estima- 
tions. Individual differences, and the effects of reference information, were marked. The results 
are interpreted in terms of a cosine model of qualitative confusions. 


It has been noted, both anecdotally and in controlled experiments, that substances 
which predominantly elicit sour sensations may frequently be described as ‘bitter’, 
and that substances which are typically bitter, such as quinine or caffeine compounds, 
may also sometimes be perceived as ‘sour’. This situation is briefly called acid—bitter 
confusion; it can be most readily demonstrated by using solutions in the near- 
threshold concentration range and is found in any large quasi-random sample of 
human tasters. The confusion is relative in the sense that there is not such a high 
probability of pairwise confusion between other taste qualities over the same 
intensity range. The confusion has been variously attributed to physiological pro- 
cesses (Meiselman & Dzendolet, 1967) or to psychological confusions (Robinson, 1970) 
which arise because subjects have never learnt to use correctly the words ‘bitter’ 
and ‘sour’. 

The relevant literature is methodologically heterogeneous (Amerine et al., 1965), 
various ranges of taste stimulus concentration have been employed, a diversity of 
methods of introduction on to the tongue used, and in some cases actual tastes were 
not used but instead the memory of typical foods described by subjects. It is, of 
course, unusual to find any human subject who is perfectly accurate and consistent 
in taste quality identification over a wide range of stimulus concentrations. Many 
subjects persistently commit stimulus errors in identifying taste quality, a practice 
which further confounds the interpretation of what is perceived. 

The study described here attempts to disentangle some physiological and psycho- 
logical factors which have been previously confounded. A direct comparison of 
perceived bitter and acid taste intensities in the same substances is employed, using 
as stimuli prototypically bitter, acid and complex substances, where the complex 
taste potentially can include bitter and acidic components. Special problems conse- 
quent upon the intrinsic relations between perceived taste intensity and perceived 
taste quality are noted. The experimental design used makes provision for subjects 
to learn the identity and names of bitter and acid prototypical stimuli during the 
Course of tasting, so that comparisons between judgements with and without 
reference standards are available. It should be noted that few prototypical taste 
stimuli give rise to only one qualitative sensation to the virtual exclusion of all 
others, 
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Table 1. Layout of the experimental plan within a single block 


for one taste substance 
Subsequent responses 
Example by elicited (X,-X,) as intensities 
Ascending reference stimulus relative to standard = 100 
series no. C ae eS De a T K7 —_ 
(trays) 81 52 81 52 
1 None None Acidity Bitterness 
2 None None Bitterness Acidity 
3 Bitter Acid Bitterness Acidity 
4 Acid Bitter Acidity Bitterness 
5 Acid Bitter Acidity Bitterness 
6 Bitter Acid Bitterness Acidity 
7 None None Bitterness Acidity 
8 None None Acidity Bitterness 


The bitter reference stimuli were quinine sulphate, the acid reference stimuli were citric acid. These 
were common for all three taste substances used in the subsequent ascending series. 


METHOD 
Procedure 


The experiment was performed in the University of Canterbury Gustatory Psychophysics 
Laboratory. 

Three series of taste concentrations were prepared, each series from a master solution. The 
series spanned the near-threshold range, where qualitative confusions are most probably en- 
countered. The master solutions were: 0-005 g/ml citric acid (acidic series), 0-00014 g/ml quinine 
sulphate (bitter series), and 0-015 g/ml disodium-5’-guanylate (D5'G). 

The water used in preparation was deionized to a resistance not less than 2 МО/ет. For 
details of the complex taste of D5’G, see Gregson & Simmonds (1971). 

Each series was prepared from a master by repeated dilution to one-half, strength of the previous 
step in the series, i.e. each series is a log, concentration equal-interval series of seven steps. As 
perceived suprathreshold intensity is approximately linear on log concentration, this inbuilt 
property simplifies the interpretation of intensity ratings on a response scale. 

The stimuli were presented in 50 ml beakers, in trays of eight, the first beaker being plain 
deionized water, and the series of seven steps ascending in concentration thereafter within 
а tray. 

General controls on the procedure were: the bulk of a stimulus was always 5 ml, which 
a subject took all into his mouth on a trial; the time sequence of tasting was strictly paced by 
signal lights ; so that tastes were held in the mouth for 5 sec. and spaced not closer than one every 
30 sec.; the temperature of the stimuli was held at 25 °С before tasting; ambient temperature 
never fell below 18 °C. 

The experimental design was an incomplete 3x 2x 2 x 8 arrangement, each subject tasting 
64 series beakers and four reference samples as well. The major factors of the design were: 
(Т) Taste Substances, at three fixed levels. (R) Reference information in the form of a labelled 
solution, either given or not given. The reference was either bitter or acidic for a single tray; two 
fixed levels. (S) Sequences of instructions to rate a qualitative type of intensity, bitter or acidic, 
within a tray; two sequences were used over the eight trays, hence there were two fixed levels. 
(N) Temporal order of trays; a dummy variable at eight fixed levels, for which special contrasts 
were examined. 

The overall arrangement is set out in Table 1. The two sequences (81, 82) interchanged 
‘acidic’ and ‘bitter’. R is hence within N, and N is linked with S. 

Responses, denoted by X,-X,, were recorded by subjects pressing a key within a labelled 
bank of 11 keys with numerical values which represented ranges of relative intensity as com’ 
pared with an intense standard of 100 units. This sort of scale is a ratio range category scale 
whose psychometric properties have been previously examined (Gregson et al., 1969). It has been 
used in preference to verbal or written responding after experience with all three sorts of pro- 
cedures in our laboratory. 
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Instructions 

One set of instructions is given in full, as they played a critical part in defining what the 
intended judgements of subjects were to be. Two sets of instructions were used, with wording 
appropriate to each level of R. 

‘In this experiment you will be asked to judge the intensity of the tastes you sample; that is, 
to say how strong they are, but by using numbered buttons on a scale, and not by words. At the 
start of the run of samples, imagine a very strong (but not painful) taste which is BITTER. 

‘This imaginary taste is to be your own reference measure, give it a score of 100 units. Tastes 
of the same or different types which you may notice in later samples will generally be weaker, 
somewhere between 0 and 100 units, and you have to assess them in relation to the 100 unit 
taste you start with. Now, it is quite likely that some samples may have more than one sort of 
taste at the same time, and they may be taste mixtures with some tastes stronger than others. 
No matter what they taste like, judge only their intensity in terms of bitter quality. Do not 
record the strength of any other taste you detect at the same time.’ 

In addition to the tasting procedure, each subject completed a questionnaire on his taste 
sensitivity and related clinical history which might bear on the matter of gustatory abnormalities. 
These self-descriptions were converted to an ad hoc rating, Ху, which was subsequently employed 
as в sensitivity covariate in the data analysis. This was done mainly to exclude any subjects with 
the slightest indications of abnormality, so that the group used here could serve as controls on 
later studies with hospitalized patients in the same research programme. The actual covariance 
was negligible. 


Subjects 

Forty-five subjects served, individually, in в quasi-random allocation to treatments in the 
design. They were of modal age 19 years, mostly undergraduates, unpaid and serving as part of 
course requirements. None had previously participated in a gustatory psychophysics experiment. 
The design did not require the same number in each treatment but there were seven or eight in 


each TS cell. 


RESULTS 


The analysis of results was conducted in two phases, first by multivariate analysis 
of variance and second by fitting a cosine model of intensity similarities. These phases 
are described in turn. 

The first phase was conducted as an exploratory analysis, to see if it would be 
justified to fit a model to regularities in the data. A manova, with 3T x 28x 8N x 8 
response variates (X,—X,), was performed using a program for IBM 360 in FORTRAN IV 
supplied by Dr Elliot Cramer of the L. L. Thurstone Psychometrie Laboratory at the 
University of North Carolina (see Jones, 1966, for a discussion and worked examples). 
It is not required that the response variates be independent. The clinical question- 
naire score Ху was also used as a covariate. The MANOVA procedure is much more 
complex than the familiar univariate analysis of variance, and most of the results 
are consequently too intricate for tabulation here. A number of analyses were run, 
taking different variates from X,—X, as covariates, and in some cases omitting some 
variates or covariates altogether. In any sequence X,-X, the Tesponses may be 
thought of as having a constant component or components due to biases in the 
response scale usage by the subject, and responses X, to the blank stimuli were used 
аз covariates for this reason. 

The substantive results of the MANOVA can be simply put as follows. Ң 

The three taste substances yield different distribution of relative intensity judge- 
ments over the eight concentration steps. The main differences are at the supra- 
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threshold steps X,-X,. This means that the psychophysical functions of intensity- 
concentration have different slopes for the three substances. 

The two sequences $,, S, (see Table 1) generate no discernible differences, This 
shows that order effects are negligible, which is what is required as sequence is 
deliberately present as a dummy effect to check on the extent of background variables 
in the analysis. 

The N effect, comprising the contrasts within the successive eight trays each of 
eight stimuli, is the important part of the experiment. The situation turns out to be 
quite complex, with different contrasts between trays being most marked at different 
parts in the concentration series. The most conservative interpretation is that 
response differences arise at X,—X, in the contrast between trays 3 and 4, which is 
where labelling by a reference stimulus is first introduced. There is a demonstrable 
revision in judgements, enhancing the differential between the perceived intensities of 
acidic and bitter taste qualities of all the three taste substances, as soon as subjects 
have access to labelled examples which remove both semantic confusion and reliance 
on memory, but which cannot resolve physiologically based confusions. It should be 
noted that this study is concerned with perceived intensities of taste qualities, whereas 
most previous research is limited to qualitative misidentification. There is thus 
a fundamental shift in the definition of the acid-bitter confusion implied in this 
analysis. 

The interactions between T, S and N were not significant with the exception of 
à secondary series contrast effect at X, for SN. 

The second phase of the analysis was concerned with fitting a simple psychophysical 
model of qualitative confusion to the individual sets of responses under each of the 
four N contrasts furnished by tray 1 v. 2, 3 v. 4, 5 v. 6, and 7 v. 8. The model is 
a variant of Ekman's (1958) cosine representation of similarities, The sensation 
intensities are represented by vectors a, b, where a stands for perceived acidity and 
b for bitterness. The length of a vector is proportional to intensity. The confusability 
of the two qualities in one stimulus is represented by the angle, 0, between these two 
vectors. When cos@ = 1 the qualities are completely confused, when @ = 0 they are 
always discriminable. It is arbitrary what precise intermediate value of 0 signifies 
sufficient discrimination for us to assert that acid and bitter are effectively different; 
here сов@ = 0-9 or @ = about 25° has been taken. The point advanced is that 0 is 
a psychophysical parameter, just as the more familiar threshold or j.n.d. are or were 
parameters, and that 0 will be distributed like a statistical variate over subjects. 
Also, there will be a separate 0 distribution for each possible qualitative pairwise 
confusion between the four primary tastes — sweet, salty, acidic, bitter. To furnish 
à complete psychophysical description of an individual it is necessary to determine 
four detection measures (thresholds), four discrimination measures (j.n.d.'s or sensi- 
tivities) and six 0 values. Our results should be read in this context. 

The values of cos for each contrast were solved using a computer program STEPIT 
(Chandler, 1965) for all the subjects in a T block at once. That is, for n subjects all 
the individual values of cos were found as one vector to minimize an approximate 
maximum-likelihood error function on the cosine model. 

The analysis was done twice, with all values X,-X, and with only X,-X,. Only 
the latter analysis is described here. Trial analyses with @ allowed to vary linearly 
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Table 2. Values of 0 under tastes, Т, and sequential pairs of trays, N : 
results are pooled over both orders, S 


Trays 
0 Pair 1, 2 Pair 3, 4 Pair 5, 6 Pair 7, 8 
Quinine sulphate 
1:0 10 9 10 V 
0-9-0-99 3 4 3 3 
< 09 2 2 2 5 
Citric acid 
1:0 8 3 7 7 
0۰9-099 1 6 3 3 
< 0-9 5 6 5 5 
DIG 
1-0 11 6 11 8 
0-9-0-99 1 4 3 4 
< 0:9 4 6 3 4 


Pair 1, 2 is the first two trays, without reference stimuli; Pairs 3, 4 and 5, 6 are the contrasts between 
trays with stimuli provided, as given in Table 1. Pair 7, 8 is the last two trays without reference stimuli. 


with concentration gave no indication that this provision could take up any regulari- 
ties in the data. 

The results, in terms of @ values, are summarized in Table 2. A value 0 = 1 
indicates complete acid-bitter intensity confusion, 0-9 < 0 < 1:0 indicates near 
confusion, and 0 « 0-9 indicates discrimination in varying degrees. The data are 
very noisy, and the model consequently is conservative in identifying discrimination. 

The number of subjects who gave 0 = 1 for all their four determinations was 
three in 15 subjects for QS, one in 14 for CA and three in 16 for D5'G. 

The model fitted is very simple, and only pertains to concentrations in the near- 
threshold range. It serves, however, to point out the heterogeneity of subjects, and 
the capacity of some subjects to learn rapidly to distinguish acidic and bitter even if 
they do not initially use the labels in the accepted manner. It is not clear that the 
acid-bitter confusion a, b is the same for the prototypical acid and bitter substances 
used here; but the number of subjects is small and the analysis intensive rather than 
extensive in terms of interindividual differences. The parameter 0 has a distribution, 
like any other psychophysical parameter such as a threshold, over subjects and over 
situations. It appears to have a J-shaped distribution, and this fact alone would lead 
to confusing and contradictory results and assertions about the extent of bitter-acid 
confusions, unless elaborate within-subject control conditions were employed. 


CONCLUSION 


If the bitter-acid confusion is interpreted as a tendency to rate acid stimuli as 
bitter in some degree up to their perceived acidity, and conversely for bitter stimuli, 
then it is true that some subjects will describe a weak bitter substance as being as 
acid as it is bitter, or vice versa, but others will discriminate. There is no justification 
in treating the acid-bitter confusion as either purely physiological or purely psycho- 
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logical. The important unsolved psychophysical problem here, in our view, is subtly 
different from a simple confusion of two tastes. One can ask subjects to rate the overal] 
intensity of a taste without regard to its qualitative characteristics, or one can ask for 
a rating only of the degree to which a specific character is possessed by a stimulus, 
Traditionally it was assumed in the work of Beebe-Center & Waddell (1948) that in 
order to get а universal scale of taste intensity one had to persuade subjects to adopt 
a perceptual set which abolished qualitative character, before one could get him to 
say that, for example, ‘this sample is twice as sweet as that one is salty’. The results 
of the present experiment can be interpreted to cast doubt on this traditional view, 
and we suggest that in fact generalized aqualitative intensity perception comes first, 
If this is so, then the subjects who confuse a with b do so because they slip back into 
generalized intensity perception as soon as instructions ask them to rate a quality 
which they are not sure is present, or which is secondary. If this explanation holds, 
then the acid—bitter confusion is one instance of a general perceptual process which 
the same subjects would show, to some degree, in confusing other taste primaries 
under the same paradigm used here. This is the implicit question in the controversy, 
not the misleading antithesis between physiological and psychological explanations, 


This research was supported by a grant from the Canterbury Medical Research Foundation 
of New Zealand, to investigate potential clinical applications of gustatory psychophysics. 
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AFFECTIVE PREFERENCE AND MISCLASSIFICATION 
IN A NOVEL/FAMILIAR IDENTIFICATION TASK 


By N. Н. FREEMAN* Ax» D. M. PARKER} 
Department of Psychology, University of Durham 


Subjects were asked to categorize stimuli, half of which had been pre-exposed, as familiar or 
novel, and to rate them on a three-point scale of affective preference. Rating scores were 
computed separately for those stimuli which were correctly categorized as novel and familiar, 
and those which were incorrectly categorized. It was found that subjects preferred the familiar 
stimuli significantly more than the novel on trials on which these were correctly identified. On the 
misclassification trials the subjects preferred the stimuli which were objectively novel but were 
categorized as familiar significantly more than those that were objectively familiar but were 
categorized as novel. Thus the subjective and not the objective category of the stimuli deter- 
mined the preference on the misclassification trials. Control groups whose task was confined. 
either to the novel/familiar discrimination or to simple preference ratings established that pro- 
cedural interference was not a cause of this effect. 


Experiments on the processes underlying preferences for novel or familiar stimuli 
have suffered from several defects. There has been a proliferation of constructs 
concerned with the motivational state of the subjects (conflict, arousal, fear, etc.) 
coupled with a failure to theorize the perceptual-cognitive structure that may 
operate when subjects participate in what are regarded as exploration tasks. There 
are cogent arguments for giving cognitive processes precedence over motivational 
ones when pursuing such investigations (Hunt, 1963; Munsinger & Kessen, 1966). 
However, the results of studies guided by such approaches have not given very clear 
patterns of results (see Hutt, 1970). Perhaps partly for that reason researchers 
working on subjects’ expressed affective preference for novelty or familiarity have 
failed to analyse the relationships between cognition and the affective motivational 
system. In particular, it needs to be asked to what extent the affective responses of 
the subjects are independent of the classification of the stimuli that they carry out, 
or whether the cognitive-affective processes are interlinked in any important way. 

We think that one of the hindrances to the development of this area has been a 
tendency to relapse into simplistic stimulus—response argument when problems of 
the aititudes of the subject towards novelty should be considered; it is not constructive 
to say that novelty simply elicits a certain affect or motivation. In the study to be 
reported here we attempt to define one puzzle connected with the ‘impact’ of novelty 
on the subject. 

We begin by provisionally accepting the sort of evidence adduced by Cantor 
(1969) that subjects may be ready to express affective preference for novel rather 
than familiar stimuli. The question is whether this expressed preference is a response 
to affect elicited by the stimuli or whether it stems from part of the response mecha- 
nism which processes the stimuli. These two may be separated and developed as 
theoretical possibilities; the argument runs as follows. To confine ourselves to an 
interest in the conditions under which the stimulus variable of novelty results in 
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affect in the subject is in effect to regard the subject as a transducer: thus the assess- 
ment of the affective differential between novel and familiar stimuli is often predi- 
cated on the implicit assumption that the subject need do no more than perform 
passive registration (cf. Zajone, 1968; Cantor, 1968). The alternative, as Kolers (1967) 
concisely points out, is to regard the subject as an active operator: as one who does 
work on stimuli in categorizing them. In this case, expressed affective preference may 
be the result of the processes involved in the categorization effort. To take the 
strongest position we predict that the subject will prefer the stimuli according to his 
classification, according to whether he thinks they are novel or familiar. In most cases 
this will coincide with the objective novelty of the stimuli, and so will resemble the 
transducer case; however, the interest lies in those cases where this coincidence does 
not obtain, i.e. when the subject misclassifies the stimuli. 

One method of studying the question is to present subjects with a standard binary- 
choice task in which the stimuli vary according to novelty, and affective rating 
replaces confidence rating after each classification. The results may be separated into 
correct and incorrect trials, and their associated ratings. On the correct trials it will 
be seen whether the subjects prefer (rate more highly) novel or familiar stimuli. If the 
transduction case is correct, then we expect to find a very similar rating differential 
on the incorrect trials. If the active-operator view is correct, then we expect to find 
the rating differential reversed in the incorrect trials (e.g. if novel stimuli are preferred 
to familiar on correct trials, then the familiar stimuli which are misclassified as novel 
should be preferred to novel stimuli misclassified as familiar exactly as though they 
really were objectively novel). Very briefly, the ratings on misclassification should 
indicate whether expressed affective preference is a function of objective or subjective 
novelty. The procedure raises further problems. Basically it is assumed that it is 
possible simply to probe ratings by using overt classifications, and conversely that the 
task-demand of affective ratings will not interfere with the discrimination process 
upon which we rely to identify the error trials. These demand further experimental con- 
ditions; they are described below. 


Subjects METHOD 


Forty-two first-year undergraduates served as subjects. They were arbitrarily assigned to 
three equal-sized groups, each group approximately 50 per cent male. 


Stimuli 


Presentation of shapes was arranged so that half the shapes would have two exposures (familiar) 
and half would have only one exposure (novel). A Carousel projector fitted with a } sec. shutter 
was used to project 168 slides of abstract shapes drawn from Vanderplas & Garvin (1959). The 
shapes were divided into six categories of differing levels of complexity of composition, namely 
4-, 6-, 8-, 12-, 16- and 24-point shapes (in the experiment the categories were kept rigorously 
separate to minimize proactive confusions). In each category were 28 shapes of which 14 were 
designated ‘novel’ and 14 ‘familiar’ (the two sets were selected so as to equalize putative 
association-value). The familiarization session consisted in the 14 chosen stimuli being presented 
with 2 sec. spacings. Then the subjects were warned that they ‘would see those shapes agai 
mingled with novel shapes’. The 14 familiar and 14 novel stimuli were presented with 5 веб. 
spacing. The sequence was random with certain constraints (e.g. no runs longer than two 
consecutive novel or familiar, number of presentations intervening between the two exposures © 
any familiar stimulus to lie within the range 7—21). When one category had been shown, there 
was a 3 min. break, and subjects were instructed that none of those shapes would reappear. Then 
the next-highest category was used. 
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Ratings 

Group 1 was informed that they were just to relax and watch the 14 (familiarization) trials. 
They were then to observe the subsequent stimuli and to decide whether they liked them. The 
responses were to be scored as ratings on sheets of paper. Each sheet contained 28 rows of 
numbers from 1 to 6. For stimuli judged novel the subject was to put a ring around numbers 1, 
2 or 3, depending on how much he liked the stimulus, the numbers signifying like, quite like, 
indifferent, respectively. If he judged the stimulus to be familiar then the numbers 6, 5 and 4 
were similarly to be used. 

Group 2 was run under the same conditions except that they were asked solely to make confi- 
dence ratings using the terms certain, fairly sure, guess. The purpose of this group was to obtain 
a measure of classification efficiency under conventional conditions to compare with the discrimi- 


nation achieved by group 1. 

Group 3 was run to obtain ratings in the absence of the task-demand of overt classification. 
The subjects were instructed that they would simply have to indicate whether or not they liked 
the stimuli, and the familiarization exposures were described to them as ‘a sample demonstration 
to show the range of shapes which you will see for rating’. Following that the subjects were asked 
to rate the shapes using the items like, quite like, passable, a little poor, do not much like, dislike to 
correspond to the six numbers on the rating sheet. 


RESULTS 


We first consider the results from group 1, which made overt classifications and 
preference ratings. The subjects were able to perform the basic task of recognition. 
All subjects scored more correct than incorrect at an average efficiency level of 67 per 
cent. The next question is whether the greater contribution to efficiency was made by 
categorizing the novel or the familiar shapes. The subjects’ responses fall into four 
categories. If a stimulus was familiar it could either correctly be identified as such 
(F) or be incorrectly categorized as novel (Fx). Similarly, a novel stimulus could 
either correctly be identified (N) or be incorrectly labelled familiar (Nx). The subjects 
were in fact more efficient at categorizing the novel stimuli with 73 per cent N and 61 
per cent F (difference significant at P < 0:006 by the sign test). 

The next comparison is of the distribution of the four types of response over the 
rating scale when differences in absolute level of response haye been equalized. Fig. 1 
shows the mean proportions of responses over the rating scale. The question was: 
which of them shows greatest bias towards the like end of the scale? Accordingly, the 
proportions were weighted by 1, 2 and 3 for the points indifferent, quite like, like, 
respectively. Analysis of variance showed a significant overall difference between the 
response classes (F = 7:97; d.f. = 3,39; P < 0-001) as well as a significant difference 
between subjects (F = 16-95; d.f. = 3,39; P < 0-001). F was rated more highly than 
N (t = 2:83; d.f. = 39; Р < 0:01) and Nx was rated more highly than Fx (t = 2-45; 
d.f. = 39; P < 0-02). The ratings of N and Nx were markedly similar (t = 0:377; d.f. 
= 39; P = 0-36). 

The preference for F over N is contrary to prediction. It is possible that the result 
was an effect of adding the task-demand of overt classification to the rating procedure. 
Accordingly we now look at group 3, who were required simply to make preference 
ratings. The results are set out in Fig. 2 as mean proportions. The regular curve 
confirms the preference for familiarity: the familiar stimuli are rated higher on both 
limbs of the curve with the cross-over at neutral. A signs test based on the two 
extremes was significant at Р = 0-046 (note that the two curves are actually com- 
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Fig. 1. Proportionate distribution of preference ratings for correctly classified familiar (F) and 
novel (N) stimuli and for incorrectly classified familiar (Fx) and novel (Nx) stimuli. 


Fig. 2. Proportionate distribution of preference ratings assigned to novel and familiar 
stimuli. 


posed of F + Fx and № + Nx, and since we know from group 1 that there were 33 per 
cent errors, the smallness of the obtained preference is not surprising). 

It is possible that the task-demand of preference rating interfered with the overt 
classification which we were using as a supposedly neutral tool to probe the misclassi- 
fications. This may be investigated by considering group 2 which had only a con- 
ventional task with confidence ratings. This efficiency level of this group was exactly 
the same as group 1 at 67 per cent, to which the greater contribution was made by 
classifying the novel stimuli with 70 per cent N and 64 per cent F (difference signifi- 
cant at P < 0-046 by the sign test). Thus the two groups were markedly similar in 
efficiency and bias in efficiency, although a ¢ test did show that the bias towards 
efficiency with novel stimuli was stronger in group 1 than in group 2 (t = 1:93; d.f. = 
13; P < 0-05). 


Discussion 


The results clearly show a preference for correctly classified familiar (F) shapes 
over their novel (N) counterparts. It has been proposed by Faw & Pien (1971) that 8 
preference for familiar stimuli will show itself when the subjects find the discrimi- 
nation of the familiar stimuli difficult. The efficiency of the subjects in the present 
experiment was not high (67 per cent), so it may fairly be argued that they found the 
task difficult. It might be argued that the difficulty of the task lay more in the fact 
that subjects had to categorize the stimuli in two ways, i.e. familiar-unfamiliar, 
preferred-unpreferred, than in the difficulty of the basic detection task. The results 
of the experiment on confidence ratings, however, show that where no classification 02 
the preference dimension was demanded, subjects still showed the same efficiency 
level (67 per cent). The third experiment, where subjects simply stated their pre 
ference for the novel or familiar shapes, further supports the finding that preference 
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for familiar stimuli is a feature of the conditions operating in the present experimental 
design. 

When the inappropriately classified stimuli are examined, i.e. the novel stimuli 
that were categorized as familiar (Nx) and the familiar stimuli that were categorized 
as novel (Fx), there is a significant tendency for the subjects to prefer the stimuli that 
they categorized as familiar (Nx). Thus it does not appear to be the objective class of 
the stimuli that determines the subject’s preference but rather the operations he 
performs during the categorization process. It cannot be argued on the basis of these 
results that it is simply attaching the labels ‘novel’ or ‘familiar’ to the stimuli that 
determines the subjects’ preference. If this were true then one would expect that 
those novel stimuli classified as familiar (Nx) would be preferred significantly more 
often than the objectively novel stimuli (N) and this is not the case. This may be 
because the stimuli were rather abstract and did not produce very strong affective 
reactions in the subjects, so compressing the range of the results, but more probably 
it argues that the cognitive strategies of the subjects cannot be so simply explained. 
If, as Faw & Pien (1971) argue, the preference for familiar stimuli occurs when the 
basic task-demands are difficult, then making the task easier by either increasing the 
initial exposure length of the familiar stimuli or using shapes that induce stronger 
affective reactions in the subject should throw light on the strategies that they use. 
Of course, increasing the number of correct classifications, a consequence of making 
the task easier, necessitates the use of larger groups of subjects in order to obtain 
sufficient misclassifications to make analysis feasible. We think that the results are 
sufficiently interesting to encourage further research and we hope to report the 
results of continuing investigations in the near future. 


The research was generously supported by the A. J. Wheeler Fellowships held by the two 
authors in the University of Durham. 
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A TEST OF PIAGET’S EXPLANATION OF THE 
MULLER-LYER ILLUSION 


By BRIAN FELLOWS Ax» DENNIS THORN 
Department of Social Studies, Portsmouth Polytechnic 


Piaget’s (1969) explanation of the Müller-Lyer illusion is tested in an experiment in which the 
following factors are independently varied: (1) the relationship between the length of the shaft 
(A) and the total length of the figure (B), from В = 1-34 to В = 2-64; (2) the angle made by 
the fins with the shaft, from 120 to 160°. Using 60 subjects, nine illusion figures and a paired- 
comparison procedure, the results showed: (1) that the illusion varied systematically with 
changes in the A: B relationship, though the maximum effect occurred when B = 1-74 and not 
when B = 24, as found by Piaget; and (2) that the illusion varied directly with the angle of the 
fins, which is not in line with Piaget’s argument. However, some inconsistency was noted 
between this argument and the values predicted by Piaget’s Prop. 15 which correspond more 
closely with the obtained results. A simplified formula is proposed which predicts the results 
perfectly with the exception of one illusion figure, which can be treated as a special case. 


According to Piaget (1969) a number of geometric illusions can be explained in 
terms of a single general law (his Prop. 3, p. 7). One of these illusions is the trapezium 
effect in which the shorter of the two parallel sides of a trapezium is overestimated and 
the longer of these two sides underestimated. The general law, as applied to the 
overestimation of the shorter line in the trapezium effect, yields the following formula, 
which is Piaget’s Prop. 15 (1969, p 41): 


Р = A(B—24") 2A’/B?H. 


In this formula, P is the illusory effect, A is the length of the shorter side, B is 
the length of the longer side, 24’ is the difference between A and B, H is the height 
of the figure (see Fig. 1). 

Piaget (1969, p. 44) also argued that the Miiller-Lyer illusion is nothing more than 
the outcome of a double trapezium effect. So the Müller-Lyer figure with the out- 
going fins represents two trapezia joined along the shorter of the two parallel sides, 
as shown in Fig. 2. 

To support this argument, Piaget performed an experiment in which he compared 
the extent of the illusion (overestimation of A) in the double trapezium (Fig. 2a) 
with that in the normal Miiller-Lyer figure (Fig. 2b) and also with that in the parallel 
lines illusion (Fig. 2c). He found that the illusion varied in much the same way in 
the three figures with changes in the length of B. There was a rapid increase in the 
illusion from B = 1-24 up to a maximum when В = 2A, and then a gradual decrease 
in the illusion to B = 54. These changes also coincided quite closely with the pre- 
dictions from Prop. 15. А 

Piaget’s next step was to demonstrate that the dominant factor in the illusion is 
the relationship between B and A and not, as is more generally thought, the angles 
made by the fins. Two further experiments were performed with the double trapezium 
in which the angles were held constant at 135° between the shaft and the fins and 


the relationship between A and B varied. In the first of these experiments Н was 
6-2 
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B 
Fig. 1. Piaget's trapezium. 


(с) 
Fig. 2. (a) Double trapezium. (b) Müller-Lyer. (c) Parallel lines. 


held constant at 6 cm while A and B varied simultaneously through A = 3, 6, 9 and 
12 cm and B = 9, 12, 15, and 18 cm. In the second experiment A was held constant 
at 6 cm while B and H varied simultaneously through В = 8, 10, 12, 14 and 16 om 
and H = 2, 4, 6, 8 and 10cm. The results of both experiments showed that the 
illusion varied systematically with changes in the relationship between A and B, 
producing an inverted U-shape function with a maximum illusory effect at B = 24. 
Piaget concluded that the angles made by the fins probably played no more than 
а supportive, or reinforcing, role in the illusion, and that the dominant factor was 
the relationship between A and B (or, as Piaget prefers, between B and 24’). 

The purpose of the present experimental study is to investigate this contention 
further, since it appeared to contradict the major contemporary view about the 
Müller-Lyer illusion — that it is determined by the perspective features of the figure, 
i.e. the angles made by the fins with the shaft (Gregory, 1966). If Piaget is correct 
that the angles play no determining role in the Müller-Lyer illusion, then we should 
expect no change in the extent of the illusion when the angles are varied. The evidence 
does not support this view: the illusion clearly does vary with changes in the angles 
made by the fins (e.g. Gregory, 1966). However, what Gregory's research has failed 
to do is control for the relationship between 4 and B; for unless the length of the 
fins is also changed, changes in the angles will produce corresponding changes in the 
total length of the figure (i.e. in B). Hence it might be possible to interpret the effect 
of varying the angles in terms of changes in the relationship between A and B. This 
variable is controlled for in the present experiment by varying the length of the fins 
at the same time as varying the angle of the fins, while holding constant the total 
length of the figure (B). Hence the relationship between A and В can be held constant 
while the angles change. According to Piaget’s argument, the extent of the illusion 
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should not vary in these conditions. However, there is a problem here, for Piaget’s 
Prop. 15 does, in fact, predict a change in the illusion (see P values of figs. 6, 7, 3, 8 
and 9 in Table 3). This point will be taken up again later in this paper. In addition, 
we decided to check on Piaget’s own results by repeating the second of his two 
supplementary experiments in which the angles and A were held constant while B 
and H were varied to produce changes in the relationship between A and B. Any 
theory based upon the perspective features of the figures would predict no change in 
the illusion in these conditions, Piaget, on the other hand, would expect the illusion 
to vary systematically with the greatest effect at В = 24. However, there is another 
problem here, for Piaget’s Prop. 15 does not, in fact, predict that this would be the 
point of greatest illusion (see P values for figs. 1-5 in Table 3) and hence is not in 
line with his own findings. This point also will be taken up later. 

So, in the present study, two experiments were performed. In one, the relationship 
between A and B was held constant at B = 2A while the angle made by the fins with 
the shaft varied through 160, 145, 125 and 120°. In the other experiment, the angle 
was held constant at 135° while the relationship between A and B varied through 
B = 1:34, 1774, 24, 2-34 and 2:64. Both experiments were performed together. In 
all, nine illusion figures were used (the middle one in each series being identical). In 
each figure, the line to be judged (4) was always the same length (6 cm). This made 
possible the use of the paired-comparison technique in which each illusion figure is 
compared with every other figure for the apparent length of the centre line (shaft). 
Though this technique does not provide a measure of the illusion (as does Piaget’s 
concentric and clinical method), it was thought that the rankings it would yield 
would give enough information to allow us either to confirm or deny the hypotheses 
in question. 

There were two parts to the present study. A pilot study was first conducted in 
which 36 pairs of illusion figures drawn in thick black lines were presented to each of 
eight subjects. On the basis of this experience, the main experiment was conducted 
in which the pairs of figures were reproduced in thin black lines and presented to each 
of 60 subjects in booklet form. However, since the results from the main experiment 
were not quite in line with those suggested by the pilot study, 12 further subjects 
were tested with the figures and procedure as employed in the pilot study in order 
to substantiate or rule out this difference. 


METHOD 
Apparatus 

For the pilot study, nine white cards, 21 x 18 em, were prepared. In the centre of the cards 
were drawn the Müller-Lyer figures with the dimensions as shown in Table 1. The figures were 
drawn in black lines approximately 1-5 mm thick. There were no other distinguishing features 
of the cards. 

For the main experiment, 160 copies of each illusion figure were duplicated on to one side only 
of A4 size paper (approximately 30 x 21 cm). The figures were drawn in thin black lines (approxi- 
mately 0-5 mm thick). From these figures 20 spiral-bound booklets were prepared, each con- 
taining the 36 pairs of figures in different randomized orders. The booklets were prepared so that 
the pairs of figures were on facing pages for the subject to compare them. The pairs of figures were 
numbered consecutively from 1 to 36 in each booklet. The figures were of the same dimensions 
ав those used in the pilot study (Table 1) and were presented horizontally in the booklets. 
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Table 1. Dimensions of the nine Müller-Lyer illusion figures (cm) 


Figure A B H Angle 
1 6 8 2 135° 
2 6 10 4 135° 
3 6 12 6 135° 
4 6 14 8 135° 
5 6 16 10 135° 
6 6 12 2 160° 
7j 6 12 4 145° 
8 6 12 8 125° 
9 6 12 10 120° 


Subjects 

Sixty subjects took part in the experiments. Though the majority of these were undergraduate 
psychology students, none professed to have any more than a passing acquaintance with Piaget's 
work on illusions, and it is very unlikely that any of them could have had any specific knowledge 
of the hypotheses being tested. Twenty of these subjects were employed twice: once in the main 
experiment and once in the pilot and supplementary studies. 


Procedure 


Pilot-supplementary study. Each of the 36 pairs of illusion figures was presented side by side, 
in horizontal orientation, once to each subject in different randomized orders. Тһе subjects were 
instructed to compare the apparent lengths of the centre lines (shafts) and to indicate which 
looked the longer. Eight subjects were tested before the main experiment and a further 12 after 
the main experiment. 

Main experiment. A booklet containing the 36 pairs of illusion figures was given to each subject, 
together with a printed sheet on which were the following instructions: ‘This experiment is 
concerned with the Müller-Lyer illusion. In the booklet there are 36 pairs of Müller-Lyer figures. 
What we would like you to do is to examine each pair of figures in turn and to say which of the 
two centre lines (the shafts) looks the longer to you. We are not interested in your ability to judge 
the real lengths of these lines. Don’t concern yourself with the real lengths. There are no right or 
wrong answers. What we are interested is is how these lines look to you. We want to get your 
judgements about their apparent lengths. Therefore, please say which of the two centre lines in 
the figures looks the longer to you. Try not to be influenced by what you might know about the 
illusion, nor by what you think the purpose of the experiment might be. All we want is your 
judgement of apparent length. Please record your judgements in the spaces provided below. If 
the centre line of the left hand figure looks longer, write A. If the centre line of the right hand 
figure looks longer, write B. You will notice that the pairs of figures are numbered in the booklet. 
Therefore, please take particular care that you record your decision in the appropriate place. 
Do not miss any. Always write A or B for each pair of figures, even if to you they look the same. 
Always make your decision about one pair before moving on to the next. Equals judgements are 
not allowed. If they really look equal, plump for one or the other. Please make your judgements 
quickly. Do not spend too long on any pair; not more than 10 to 15 sec. on any pair.’ 


There followed a reminder of the response system and a list of numbers from 140 
36 with spaces for the subject to write in his choice. The subjects were tested mainly 


in small groups. The largest group was of 20 people. Each of the 20 booklets was used 
three times during the experiment. 


RESULTS AND DISCUSSION 
The pooled data from the main experiment are shown in Table 2. The rows indicate 
the number of times the figure shown on the left was judged to have the longer shaft 
when compared with the figure shown at the top. So, fig. 1 was chosen as longer tha? 
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Table 2. Main experiment: total number of ‘longer’ choices for 
each member of each pair of illusion figures 


1 2 3 4 5 6 7 8 9 Total 
1 = 25 39 45 50 11 15 48 54 287 
2 35 = 48 56 56 4 4 56 59 318 
3 21 12 = 48 56 4 8 54 58 261 
4 15 4 12 = 50 2 0 35 55 173 
5 10 4 4 10 — 1 Б] 14 46 92 
6 49 56 56 58 59 — 47 57 59 441 
ith 45 56 52 60 57 13 — 59 58 400 
8 12 4 6 25 46 3 1 — 55 152 
9 6 1 2 5 14 1 2 5 — 36 


fig. 2 by 25 of the 60 subjects, as longer than fig. 3 by 39 subjects and so on. Table 2 
also shows the total number of ‘longer’ choices received by each figure. From these 
totals, the figures can be ranked as follows from longest to shortest centre line: 
6, 7, 2, 1, 3, 4, 8, 5, 9. These rankings correspond with the rankings suggested by 
the comparison data within the table. Thus fig. 6 tended to be chosen when compared 
with any other figure, fig. 7 when compared with any other figure than 6, fig. 2 when 
compared with any other figure than 6 or 7, and so on. The reliability of the data 
was confirmed by the results of a Friedman two-way analysis of variance (Siegel, 
1956) upon each subject’s rankings determined by the number of ‘longer’ choices 
given to each figure (y? = 2172; d.f. = 8; P < 0:0001). 

First, the results from figs. 1-5 will be considered in relation to Piaget’s work. The 
dimensions of these figures were the same as the figures used by Piaget (1969) in his 
second supplementary experiment on the Miiller-Lyer illusion (p. 57). On the basis 
of his findings, we would have expected fig. 3 (where В = 2А) to have received the 
most ‘longer’ choices of these five figures, and to have been followed by figs. 2 and 4, 
with the least number of choices going to figs. 1 and 5. In fact, as Table 2 shows, the 
ranking of these figures in terms of apparent length of the shaft was 2, 1, 3, 4, 5. 
However, as already mentioned, it is a little puzzling to find that Piaget’s Prop. 15 
does not, in fact, predict an inverted U-shape function with the maximum illusion 
at В = 2А, though his argument suggests it should. Rather, when the dimensions 
of figs. 1-5 are substituted in the formula we find that the P values fall progressively, 
producing a ranking of 1, 2, 3, 4, 5. This corresponds reasonably well with the present 
results except for the relative positions of figs. 1 and 2. This discrepancy will be 
discussed in more detail later. The fact that the illusion does vary with changes in 
the relationship between A and B, even though the angle made by the fins is held 
constant, throws some doubt upon the completeness of theories, such as that of 
Gregory (1966), which rely heavily upon the determining role of perspective cues. 

Turning now to the second part of the experiment, in figs. 6, 7, 3, 8 and 9 the 
relationship between A and B was held constant at B = 2A while the angle made by 
the fins was varied from 160 to 120°. The results shown in Table 2 clearly indicate 
that the illusion varies directly with the size of the angle: the larger the angle, at 
least up to 160°, the greater the illusory effect. The ranking is as follows: 6, 7, 3, 8, 9. 
These results correspond closely with those of Gregory (1966), though he found a 


reduction in the illusion when the angle was increased to 170°. This part of the experi- 
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ment clearly demonstrates that the effect of varying the angle of the fins upon the 
illusion cannot be explained in terms of changes in the relationship between A and B, 
which was held constant. Piaget’s position on this is slightly ambiguous. On the 
basis of his assertion that the angles made by the fins have only a supportive role 
to play in the Müller-Lyer illusion, we would expect no change in the illusion with 
changes in the angles, provided the A : В relationship was held constant. The results 
clearly do not support this view. However, as has been mentioned earlier, Piaget’s 
Prop. 15 does predict changes in the illusion with changes in the angle of the fins 
(or H). When the dimensions of figs. 6, 7, 3, 8 and 9 are substituted in the formula, 
we find that the P values fall progressively, producing a ranking of 6, 7, 3, 8, 9. 
As shown in Table 2, this prediction corresponds precisely with the results from this 
part of the experiment. 

It seems clear that there is some inconsistency in Piaget's arguments about the 
Müller-Lyer illusion as they are presented in Section 10 of Chapter 1 of his book. 
His results indicate that when the angle of the fins is held constant, the maximum 
illusion will occur when B = 2A. However, the predictions from his Prop. 15 are 
not in line with this finding. The formula predicts a progressive decrease in the illusion 
with progressive increases in the proportion of B to A. The results from the present 
experiment suggest that the illusion is at a maximum when В = 1:74, and that the 
illusion decreases either side of this point. Also, Piaget argues that the relationship 
between A and B (or 24’ and B) is the dominant factor in the illusion and that the 
angles only play a reinforcing role. However, as we have seen, Prop. 15 does predict 
changes in the illusion with changes in the angles, even though the А: В relationship 
is constant; and these predicted changes are in line with the findings from the 
present experiment. 

Finally, the results from the experiment as a whole will be considered in relation 
to Piaget’s predictions. The results shown in Table 2 indicate the following ranking 
of the illusion figures in terms of apparent length of the centre line: 6, 7, 2, 1, 3, 4, 
8, 5, 9. Piaget’s Prop. 15 predicts the following ranking: 6, 1, 7, 2, 3, 8, 4, 9, 5. This 
prediction elevates fig. 1 by two places above figs. 7 and 2 and reverses the ranks of 
4 and 8 and figs. 5 and 9. A closer correspondence to the actual ranking found in this 
experiment is produced by the formula В – А'/Н. This predicts a ranking of 6, 1, 7, 
2, 3, 4, 8, 5, 9. Though fig. 1 still remains misplaced the positions of figs. 4, 8, 5 and 9 
are brought into line with the experimental findings. What remains to be explained 
is the discrepancy with regard to fig. 1. The oddity of responses involving this figure 
also provided the reason for conducting the supplementary experiment as an exten- 
sion of the pilot study. 

The results from the pilot study, in which eight subjects were asked to judge the 
relative lengths of the shafts in the Müller-Lyer figures drawn in thick black lines 
and presented on cards, suggested the following ranking of the top four figure: 
6, 1, 7, 2. The other ranks were as in the main experiment. Hence fig. 1 appeared to 
be ranked second and not fourth as it was in the main experiment. Since the position 
of this figure is critical for the predictions, it was decided to run 12 more subjects 
(making a total of 20), using the same procedure and cards as in the pilot study. 
The results confirmed the rankings of the main experiment except for the positio? 
of fig. 1, which was a little ambiguous. Though the overall total of ‘longer’ choices 
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Table 3 
Subjects’ ‘longer’ choices Predictions 
е G ` 
Figure Total Mean 8% P B-A'|H 
H 287 4-78 3:57 0-56 3-5 
2 318 5:30 0-86 0-36 2-0 
3 261 4:35 0-58 0-25 15 
4 173 2-88 0-94 0-18 1-2 
5 92 1-53 1-28 0-14 1-10 
6 441 7:35 0-74 0-75 45 
1 400 6-66 0-56 0:37 2-2 
8 152 2-08 0-85 0-19 1-12 
9 36 0-60 0-61 0-15 0-9 


tended to confirm the 7, 2, 1 ranking (with totals of 119, 101 and 99, respectively) 
in the actual comparisons of these three figures more subjects chose fig. 1 over 
figs. 7 and 2 (12 choices to eight in each case). All the other comparisons corresponded 
with the total scores, as they did in the main experiment. One way of interpreting 
these findings is to assume that for some reason the judgement of fig. 1 involves 
factors which are not present in the judgement of the other figures. Also, it would 
seem that these factors are sensitive to the slight changes in procedure and construc- 
tion of the illusion figures which occurred from the pilot study to the main experi- 
ment. This argument for the separate treatment of fig. 1 is supported by the large 
variability in the subjects' judgements involving this figure. For example, Table 2 
Shows that fig. 1 took considerably more choices away from figs. 6 and 7 (11 and 16, 
respeotively) than did fig. 2 (4 from both), even though fig. 1 was ranked lower overall 
than fig. 2. Fig. 1 also lost more choices to figs. 4, 5, 8 and 9 (15, 10, 12 and 6, 
respectively) than did fig. 3 (12, 4, 6 and 2, respectively), even though fig. 1 was 
ranked higher overall than fig. 3. This eccentricity in judgements involving fig. 1 is 
also clearly shown by the variance in the number of ‘longer’ choices given to each 
figure by each subject. Table 3 shows the total of ‘longer’ choices received by each 
figure, the mean number of choices given to each figure and the variance (s?). Table 3 
also shows the values of P (calculated from Piaget’s Prop. 15) and of the proportion 
of B— A’ to Н for each figure. The results of applying the Hartley test for the hetero- 
geneity of variance (Walker & Lev, 1953, p. 192) confirms that the variance in judge- 
ments involving fig. 1 was significantly greater at the 1 per cent level than the 

e other variances differed significantly at the 


variance in any other figure. None of th 
5 per cent level. This clearly supports the argument that fig. 1 should be treated as 


a special case. If this is so, then the rankings of the remaining eight figures are per- 
fectly predicted by the proportion of B _ A’ to Н, as is shown in Table 3. Piaget’s 

Prop. 15, however, predicts reversed ranking for figs. 4 and 8 and 5 and 9. Vu 
Although this study has suggested that there are certain difficulties in Piaget 8 
explanation of the Müller-Lyer illusion, it does seem quite clear that the relationship 
whole figural context must be considered to 


between the item to be judged and its : 
а greater extent in explanations of geometrical illusions than has been the case in 
the past. This point has been made by Fellows (1967, 1968) in his studies of the 


reversed Miiller-Lyer illusion and the enclosure effect. These studies indicate that it is 
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necessary to postulate at least two illusory forces in order to explain changes in the - 


apparent length of relatively short lines placed between the fins of Müller-Lyer 
figures. One of these is attributable to the fins per se, and the other to the relation- 
ship between the size of the enclosed line and the size of the enclosure made by the 
fins. It seems clear that what Fellows calls the *enclosure' effect corresponds closely 
to Piaget’s proposed theory concerning the importance of the relationship between 
A and B. This correspondence is further supported by Fellows’ finding that the maxi- 
mum illusory effect in both the reversed Müller-Lyer and the enclosure situations 
occurs when the judged line is one-half the size of the total enclosure, in other words, 
when B — 24. 
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Despite venerable stereotypes and even some recent empirical observations regarding the 
personality of artists, the following questions remain unanswered in any objective way: (1) Do 
personality factors differentiate art students from other students of the same age and sex? 
(2) Is there a relationship between the personality of art students and the values they hold? 
(3) Are there differences in the personality factors of art students in the several fields of speci- 
alization, e.g. commercial art v. fine art? (4) Is there a relationship between the personality 
factors of art students and their performance in art school? (5) Finally, what is the relationship 
between the personality factors of successful young artists and eminent scientists, both groups 
presumably engaged in creative endeavour? The present investigation of a sample of 205 
advanced art students applied Cattell’s 16 Personality Factor Questionaire supplemented by the 
Allport-Vernon-Lindzey Study of Values in an attempt to answer these questions. The findings 
are placed in a tentative theoretical framework regarding the personality of artists and the 
expectations of their professional role. 


Artists have been viewed with suspicion for at least four centuries, ie. since the 
time of the Renaissance historian Vasari, who wrote that the artists he knew all 
shared an ‘element ofsavagery and madness’ (1550, 1959ed.,p. 232), Paradoxically, the 
disturbing qualities attributed to artists are also believed to fulfil a positive function. 
As Hauser (1960, p. 325) suggests, these qualities have been widely held a necessary 
component of creativity. 

But does this paradoxical image of the artist have any basis in reality? And if it 
does, are the ‘negative’ factors in the artist’s personality necessary to the performance 
of his task qua artist, or are they simply accidental by-products of his vocation? 
These are the two main general questions to be explored empirically and theoretically 
in this paper. In so doing we hope not only to clarify some central issues of creativity, 
but also to delineate some connexions between personality traits and culturally defined 
requirements for role performance in art. 

The psychological literature already contains many studies dealing with the 
artist’s personality; for instance, those by Kris (1952), Roe (1946), Anderson (1959, 
1960), Barron (1969), Cross et al. (1967). Most of this work, however, has focused on 
professional and often eminent artists who had long since been settled in their careers; 
and, with the exception of the study by Cross ef al., the data tend to consist of depth- 
psychological material not amenable to comparative or quantifiable analysis. 

Ours is an attempt to contribute to the literature by applying normative personality 
instruments to a sample of young artists who are at the intermediate stage between 
being students and professionals. Although still in school, a number of them were 
already selling and exhibiting their work professionally, and winning prizes and 
commissions in the process. The relative advantage of such a sample (while also 
having some obvious limitations) is that it allows the study of fledgling artists before 
their answers on personality tests might have changed as a result of long-term identi- 
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fication with the established artist’s way of life; it allows comparisons with other | 
young people of the same sex and educational level; it allows comparisons between 
more successful and less successful young artists as defined by the training institu- 
tion, thus contributing to an understanding of the selective factors operating in the 
process of becoming an artist; and finally, it allows comparisons among a large 
number of young artists who have had relatively similar formal training and exposure 
to art. 


i METHOD 
Sample and procedure 


The study was conducted at the School of the Art Institute of Chicago, one of the largest and 
most respected art schools in the country. The data for this report are derived from a larger 
investigation of students at that institution (Getzels & Csikszentmihalyi, 1964, 1966). Available 
for the present analysis were the protocols of 205 second- and third-year students (94 males, 
111 females) on Cattell’s 16 Personality Factor Questionnaire (Cattell, 1958; Cattell & Stice, 
1962) which is the focal instrument of this inquiry, plus 179 completed protocols of the Allport- 
Vernon-Lindzey Study of Values (1960), as well as school grades and other relevant information 
collected both through testing and from the school files. The sample completing the 16 PFQ 
constituted 56 per cent of all students registered at the School in the two classes. 1% did not differ 
from them on any of the descriptive variables such as age and sex, or any of the other measures 
such as intelligence or course grades which were available for the two classes as a whole. The Ё 
instruments were administered and scored according to standard directions given in the Manuals. 


, 


RESULTS 


The data obtained will be presented in five — — around the main 
empirical questions of this study, namely: Are there personality factors differen- 
tiating art students from the relevant age and sex norms? Is there a relationship 
between personality factors and the values held by art students? Are there internal _ 
differentiations in terms of personality factors within the sample of art students, 
depending on future career goals (e.g. commercial art as opposed to fine art)? What | 
is the relationship between personality factors and success in art school? And finally, 
what is the relationship between the personality profile of successful young artists 
and eminent scientists, both groups presumably engaged in creative endeavours? 
In the concluding section of the paper the answers to these questions will be related 
to yield a model of the interaction of personality variables and social expectations, 
bes is hoped will begin to describe the dynamics of career choice and activity m 
this field. 

It should be noted that the personality variables used in this study (i.e. the 16 PF 
factor scores) are not presented as ultimate traits but only as measures of certain 
motivational trends, Although several recent studies have had difficulty in replicating ® 
the factor structures claimed by Cattell (Eysenck & Eysenck, 1969; Greif, 1970; 
Schneewind, 1970; Sell et al., 1970; Howarth & Browne, 1971), a substantial number 
of other studies find high reliability and behavioural correlates using the 16 PF tests 
see, for instance, Demangeon, 1968; Aberman & Chansky, 1970; Roubertoux, 1970; 
O'Dell, 1971; Bachtold & Werner, 1971. The situation here is no different from that 
obtaining with other inventories of the sort. Given the present state of the art, 
reference to personality characteristics based on factor scores must be read with 
a note of caution. | 
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Table 1. 16 PFQ personality factors: comparison of male and female 
art student means with general college norms 


Art Signifi- Art Signifi- 
school College cance school College cance 
males males level females females level 

Personality factors (n = 94) (п = 535) oft (n = 111) (n = 559) oft 
A Cyclothymia 7-63 9-79 0-001 8-89 12-06 0-001 
B Intelligence 8-04 7-92 n.s. 8-08 7-57 0-05 
C Ego strength 13-99 15-35 0-01 14-06 14-58 n.s. 
E Dominance 14:17 13-78 n.s. 12-96 10-61 0-001 
Е Surgency 12-70 16-00 0-001 13-19 16-09 0-001 
Q Superego 11-24 12-64 0-01 9-68 13-14 0-001 
H Parmia 1141 12:99 0-01 12-27 12-20 ns. 
I Premsia 9:95 8-65 0-01 11-88 11-95 0.8. 
L Protension 10-16 9-76 n.s. 9:45 8-00 0-01 
M Autia 1434 11-49 0-001 15:65 12-71 0:001 
N Shrewdness 10:46 10-96 0.8. 9:43 10-56 0-01 
O Guilt 11:38 10-14 0-01 11:33 11-24 тв. 
Q, Radicalism 10:36 9:65 0-05 10:34 8-74 0-001 
Q, Self-sufficiency 13-33 9-86 0-001 18-49 9:66 0-001 
Q, Self-sentiment 9-72 10-08 n.s. 9-38 10-81 0-01 
Q, , Егріс tension 14:02 12-26 0-01 13:86 13-51 n.s. 


Art students and college norms 


The comparison of the subjects’ scores with those of average college students on 
Cattell’s 16 PFQ is presen! ed in Table 1. It is readily apparent that both male and. 
female subjects differ signifi^antly from the respective norms on 11 of the 16 factors; 
on six of the 11 factors both sexes differ jointly and in the same direction. 

The factors on which both sex groups differ significantly from the norms, and in the 
same direction, are factors A, Е, G, M, Qy Qo. They outline a personality syndrome 
that could be summarized as follows: young artists, compared to college students of 
their age and sex, tend to be significantly more socially reserved and cool, aloof in 
their relations with other people (factor A). They tend to be serious and introspective 
as opposed to carefree and other-directed (factor F). They are low on ‘superego 
strength’, which points to alienation from conventional social and cultural standards 
(factor G). They are “unconventional, bohemian, self-absorbed, imaginative and 
creative’, with an intensely subjective mental life (factor M). The high score on 
factor Q; indicates an inclination to experiment with problem solutions and a radically 
xperience. And finally, the high score on Q; points to 


questioning attitude towards e 
according to the Test Manual, are ‘resolute and 


a trait possessed by persons who, 
accustomed to making their own decisions’. ү 

Thus the personality profile of this sample of aspiring artists suggests that as 
students they tend already to have the characteristics usually associated with 
‘artistic temperament’: they are asocial, introverted, amoral as defined by cultural 
norms, subjective, questioning and self-contained. The personality scores of second- 
year students and those of third-year students were almost identical, suggesting — 
however tenuously, given the small difference in experience between second- and 
third-year students — that the personality profile of the young artist is most likely 
not the result of socialization into the professional training institution, but was 
рене prior to entrance into the art school. It is also important to note that five of 


T 
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these six factors which significantly differentiate subjects from their age peers are 
included among the ten factors cited by Cattell (1963) as characteristic of the “ creative 
personality’. Another way of analysing the data in Table 1 is to apply the weights 
recommended by Cattell. When the weighted scores are added and converted into 
sten scores, the means of both male and females correspond to the eighth sten on 
a normal curve, indicating that by this criterion the mean “general creativity’ of the 
sample is higher than the 89th percentile of the normative college population. 

While the six factors mentioned above might be considered as ‘core artistic 
personality’ factors in that they yield large differences for both sex groups, Table 1 
shows also some strong differences between male and females, For instance, female | 
subjects score significantly higher on Dominance (factor E) than their norms, while 
male subjects do not differ significantly on this factor from other males, At the same 
time, male subjects score significantly lower on Parmia (factor H) than the norms, 
suggesting that they are more shy, withdrawn, less adventurous in an outgoing physi- 
cal sense than is ‘normal’ for males of their age and status. Furthermore, male sub- 
subjects score higher on Premsia (factor I) than the norms, indicating higher 
sensitivity and more ‘effeminacy of feeling’ than other college men. Female subjects, 
on the other hand, do not differ significantly from their norms on factors Н and 1. 
This pattern suggests a reversal in culturally defined sex-appropriate personality 
characteristics among artists. Male artists are more timid, more sensitive, more 
feminine in feelings than they should be according to social expectations, while 
female artists are more dominant or masculine than they should be. The pattern 
brings to mind Torrance’s (1962) observation that creativity in children dips sharply 
when heavy demands for ‘sex-appropriate behaviour’ are placed on them. A boy 
who is not allowed to express ‘feminine’ interests, or a girl who has to repress ‘mascu- 
line’ traits, are in effect deprived from using a part of their potential range of feeling 
and expression. Apparently artists have either been ‘improperly’ socialized as to 
sex-related attitudes, or they have learned to transcend the limitations imposed upon 
their range of admissible feelings. 


Personality factors and values 

A way to test the internal validity of the findings reported in the section above is to 
correlate the 16 PFQ factors with the values from the Allport-Vernon-Lindzey 
Value Scale that have been found to discriminate most between artists and non- 
artists. Several studies (Deignan, 1958; MacKinnon, 1964; Getzels & Csikszent- 
mihalyi, 19684, b) indicate that the value structure of artists and art students is 
characterized by very high Aesthetie Values and very low Economic Values. Table 2 
presents the correlation between these two values and the 16 personality factors. 

The correlation coefficients reported in Table 2 tend to support the validity of the 
personality profile and the significance of the individual personality factors discussed 
above. For instance, Superego strength (factor G), Shrewdness (N) and Self 
sentiment (Оз) are positively correlated with Economie Value but negatively with 
Aesthetic Value for both male and female subjects. Conversely the factors of Sensi- 
tivity (I), Imagination (M) and Self-sufficiency (Q) are negatively correlated with 
Economic and positively with Aesthetic Value. 

Considering only those factors that attain significance in at least three of the four 


The personality of young artists 95 


Table 2. Correlations between art students’ economic and aesthetic values, 
and scores on the 16 PFQ personality variables 


Economic value Aesthetic value 
"e 25 ay G ^ 
Males Females Males Females 

Personality factors (n = 86) (n = 93) (n = 86) (n = 93) 
A Cyelothymia 0-16 0:16 — 0:26* = 0:15 

В Intelligence — 0:17 = 0:11 0-14 0-16 

C Ego strength 0-21 0-04 —0-13 —0:18 

Е Dominance 0-07 —0-06 0-05 0-25* 

Е Surgency 0-16 0-06 —0-12 0-05 

G Superego 0-11 0-24* —0-24* —0:28** 
H Parmia 0:20 0-03 —0-18 0:11 

I Premsia —0-45*** —0-33** 0-46*** 0-27** 
L Protension —0-12 —0-09 0-19 0-06 

M Autia —0:40*** —0-19 0-42*** 0-30** 
N Shrewdness 0-30** 0-36*** —0:25* —0-26* 

O Guilt — 0:04 0-05 0-14 — 0:03 

Q, Radicalism —0-12 —0-13 0-06 —0:04 

©, Self-sufficiency —0:25* —0:36** 0-18 0:23* 
Q, Self-sentiment 0-22* 0-26* —0-20 —0-29** 
Q, Ergie tension —0-14 — 0:06 0:30** 0-19 


* P < 0:05. ** P < 0-01. *** P < 0-001. 


possible correlations with the two values, one can say that subjects who have low 
Superego strength (G), who tend to be unspoiled rather than worldly-wise (N), who 
do not model themselves on social expectations (Qs), also tend to have significantly 
lower Economic Values and higher Aesthetic Values. Low Economic and high Aes- 
thetic Values are held by subjects who are highly sensitive (I), imaginative (M) and 
self-sufficient (Qə). 


Personality differences among artists in different fields of specialization 

The total sample of art students can be further analysed into four subgroups 
based on the specific art field in which the student ‘majors’, The four curricular 
specializations available in the School are Fine Arts, Art Education, Advertising 
Arts, and Industrial Arts. Although the faculty and the administration of the School 
claim that there is no difference in the entrance qualifications of students who 
subsequently choose one or the other of these four divisions, and despite the fact that 
the first two years’ curriculum is largely similar for all students, one would still expect 
personality differences between students specializing in one or the other of these 
fields. A young person who majors in Fine Arts ought to be even more extreme on the 
‘core artistic personality’ factors than his peer who chooses to concentrate on the 
applied and educational aspects of art. This expectation is confirmed by the result 
reported in Table 3. The analysis of variance indicates significant differences due to 
the field of specialization on six factors. With only a few exceptions, the Fine Arts 
students do in fact tend to be at the appropriate end of the distribution of scores. 

Viewing each factor separately, one notes that on Cyclothymia (A), which measures 
personal warmth and sociability, there are significant F values due to both sex and 
field of specialization. It is clear that female subjects are more ‘sociable’ than males. 
More important are the noteworthy differences due to the field of specialization: 
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Fine Arts majors of either sex are more cold and aloof than any other group, while 
the Advertising Arts majors are more ‘sociable’. A ¢ test shows that on this factor 
both male and female fine artists are significantly different from all three other groups. 

This pattern recurs with some regularity throughout the factors: the Fine Arts 
majors also score lowest on adherence to conventional morality (G), while the future 
Advertising artists score highest (the ¢ test shows significant difference for both 
sexes); the Fine Arts majors score highest on sensitivity (I) while the Advertising 
Arts majors are significantly lower on this factor. Again, the Fine Arts majors score 
highest on the imaginative factor (M); here the Advertising Arts majors are again 
significantly lower, followed closely by the Industrial Arts majors. The same pattern 
tends to be repeated for the other two factors on which significant differences result 
in the analysis of variance, namely Shrewdness (N), and Self-sentiment (Q;), although 
the ¢ test shows significant differences only for the female art students. 

Students who plan to become full-time fine artists possess to the highest extent 
four of the six characteristics measured by the ‘core artistic personality’ factors 
previously identified. Those students who plan to become commercial artists or 
advertising illustrators are lowest on these characteristics. In between are the future 
art teachers and product designers. As far as it goes, the pattern makes good sense. 
At the largely undifferentiated stage of the common school curriculum, these students 
already show a separation into vocational groups that corresponds to certain pre- 
sumably deeply ingrained personality characteristics: aloofness lack of conven- 
tionality sensitivity, etc. The next and perhaps more critical question is, are these 
personality traits related only to choice of vocation, or are they also relevant to 
success? In other words, is personality related to achievement in art school? 


Personality and success in art school 


The most obvious criterion of success for art students is the grade-point average in 
art courses (as opposed to courses in art history, humanities, etc.) accumulated 
during residence at the School. This criterion has also some obvious limitations: there 
is no assurance, for instance, that the best art students will also become the best 
practising artists. However, inasmuch as the grades are given by recognized artist- 
teachers it is not unreasonable to assume that at this stage in the subjects’ develop- 
ment, the art-grade average is as viable a predictor of future performance as one can , 
feasibly obtain. At any rate, for most art students no other criterion is as yet available. 

An analysis of the relationship of personality and artistic accomplishment, 
however, has to be undertaken within each subgroup rather than for the total sample. 
It has previously been found (Getzels & Csikszentmihalyi, 1966) that the criterion of 
success is not related uniformly to other variables within subsamples that differ in 
terms of sex and field of specialization. A successful young female Advertising Arts 
major, for instance, tends to have quite different perceptual, cognitive and value 
attributes from a successful female Fine Arts major or, for that matter, even a male 
Advertising Arts major. Both on commonsense grounds and in terms of the results 
reported in the previous section, it can be assumed that Fine Arts majors are probably 


the most representative art students, those who embody the artistic temperament 
and goals par excellence. It is therefore only with male students in this subgroup that 


the present analysis will be concerned. 
7 
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Table 4. Mean personality scores (16 PFQ) for college norms, male fine 
arts students, and high and low achieving male fine arts students 


(‘Core artistic personality’ factors are given in italics.) 


Low High 
achieving achieving Direction 
Male male Male male of difference on 
college fine arts fine arts fine arts ‘Core’ factors for 
norms students students students high and low 
Personality factors (n = 535) (n = 10) (n = 35) (n= 10) achieving students 
A Cyclothymia 98 6:7 6:7 5:3 Expected 
C Ego strength 15-4 143 13:3 11:3 — 
E Dominance 13-8 13-4 13-5 13-3 — 
Р Surgency 16-0 12:3 11:8 10-4 Expected 
9 Superego 12-6 11-8 10-6 8-8 Expected 
H Parmia 13-0 9-5 10-2 9-3 — 
I Premsia 8-7 11:7 111 12-1 — 
L Protension 9:8 11:3 10:5 10-8 — 
M Autia 11:5 15-4 15-3 16:0 Expected 
N Shrewdness 11-0 97 97 9-6 — 
O Guilt 10-1 11-9 11:3 11:4 = 
Q, Radicalism 97 9:7 10:7 10:7 Expected 
Qa Self-sufficiency 9:9 13:0 13:5 13-6 Expected 
Q, Self-sentiment 10-1 10-3 9:3 T2 = 
Q, Ergic tension 12:3 14:8 14:5 145 tr 


Table 4 compares the mean score on the 16 PFQ for male college norms, for male 
Fine Arts students, and for the 10 male Fine Arts majors in the highest third of the 
distribution of art course grade-point averages and the 10 Fine Arts majors in the 
lowest third of the distribution. The first observation is that on all six factors 
identified as ‘core artistic personality’ factors without exception the scores of the 
successful subjects are at the expected extreme relative to the scores of the unsuccess- 
ful subjects. The successful subjects are less warm (A), less outgoing (F), less con- 
ventional (G), more imaginative (M), more radical (Q,), and more self-sufficient (Qs). 
However, on only one of these six factors (G) does the difference reach a statistically 
significant level. 

Tn evaluating the magnitude of the differences it should be noted that on all six 
‘core’ factors the whole sample had scored at a significantly different level from the 
norms, and that Fine Arts majors had further differed from the rest of the art student 
sample. Thus it is indeed difficult to obtain additional differences within this already 
so refined and differentiated subgroup. In light of this fact the pattern in Table у 
appears to recommend itself to attention despite the lack of more ‘significant 
differences, 

Besides the six ‘core’ factors, two more attract attention in the table. The first 
is the factor of Ego strength (С), on which a relatively large, but not significant, 
difference exists. This suggests that too strong an ego is not an advantage for artistic 
achievement in the school. The largest difference between the two subgroups is found 
in the factor measuring Self-sentiment (Qs), a difference significant at the 0-005 level. 
Cattell defines Self-sentiment as “conforming to socially accepted behaviour’ a8 w 
as ‘self-control’, ‘foresight’ and ‘exacting will-power’. One might interpret this to 
mean that the subjects who achieve success in school tend to hold an image of them- 
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—— 300 leading researchers in physics, psychology and biology 


— 10 highly creative fine arts students (artists) 


Standard sten score (each interval is half a standard deviation) 


: timid, insecure (O) 


Superego strength: superego, conscientiousness (G) 


Dominance: dominance, assertiveness (E) 
Surgency: talkativeness, cheerfulness (F) 
Parmia: adventurousness, impulsivity (H) 
Premsia: sensitivity, imaginativeness (I) 
Autia: introverted, unconventional (M) 
Self-sentiment: exacting will power (Оз) 


Cyclothymia: warmth, sociability (A) 

Ego strength: emotional stability (C) 
Protension: paranoid, suspicious (L) 
Shrewdness: aloof, polished (N) 


Self-sufficiency: self-sufficient (Q) 
Ergic tension: tense, excitable (Q,) 


Radicalism: radical (Q,) 


Cattell’s factors 


Fig. 1. Comparison of the personality profile (16 PFQ) of highly creative fine arts students 


and of leading researchers in science. 


selves which is not dependent on other people’s expectations or approval; their self- 


i i "respect independent of outside judgement. The 
concept is autonomous, their self-respe р vere 


similarity between this factor and the other in which the difference attai 


f tice. 
(factor G) should not escape n Bion: шуа from the 16 PFQ 


Finally, when the ‘composite crea ob РРО 
ае to the weights шыс by Cattell (1963), it is found ко 10 ebi 
subjects have a mean creativity score equivalent to sten 10 on a normal E 
than that of 99 per cent of the normal college population), while the 10 ‘low m je >» 
place at sten 8. Thus even within such an already highly selected sample (t » who 
male Fine Arts group's mean score was at sten 9), personality differences, however 


small, are apparently related to differences in artistic success. 
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Comparison of the personality of successful young artists 
with that of eminent researchers 

The results have shown that a specific personality configuration tends to distin. 
guish art students in general from college students, future fine artists from art 
students in general, and the successful from the unsuccessful young fine artist, The 
configuration includes the six ‘core personality’ factors, namely low Cyclothymia, 
Surgency, Superego strength, high Autia, Radicalism and Self-sufficiency. To these 
one might add, at least for male fine artists, high Premsia and low Self-sentiment; 
finally, to round out the picture, one should remember that high Aesthetic Values 
and low Economic Values are also always present in the pattern. : 


This configuration is essentially the same that Cross et al. (1967) found in practising | 


artists, and is in several significant ways similar to that of leading researchers in 
physics, psychology and biology. In fact, when the personality profile of the 10 suc- 
cessful subjects in Table 4 is compared with that of creative scientists studied by 
Cattell & Drevdahl (1955), it is seen that both Fine Arts students and scientists score 
very low on factors A, F and G, and relatively high on factors І, Q, and 0). 

Both successful art students and successful scientists tend to be aloof, non- 
gregarious, unconcerned with moral standards, sensitive, radical and self-sufficient. 
On five of the six ‘core artistic personality’ factors art students and scientists score 
alike, suggesting that these factors are relevant to creativity in general, not just to 
an artistic vocation. On the other hand, relative to successful scientists, successful 
art students have much lower ego strength (C) — the difference in means is of the 
order of two standard deviations — are less adventurous (Н), more suspicious (L), 
more subjective (M), more insecure (0), and significantly lower on self-sentiment (Q). 


Discussion 

Despite the fact that an association between certain personality characteristics (as 
measured by the 16 PF factor scores) and an artistic vocation — even more, a successful 
artistic vocation, at least during the art school stage — seems clearly established, the 
nature of the association is still in question, 

A distinction might help to clarify the various connexions that are logically possible 
between personality and artistic activity. The personality configuration found in this 
study could be a necessary aptitudinal factor which is intrinsic to the task require 
ments of ‘artistic’ activity. In other words, a person who is outgoing, conforming, 
gregarious, objective, etc., might simply not engage in the kind of behaviour that 18 
necessary to produce art. There are certain intrinsic requirements for most occupa 
tions that pre-select the type of person intending to perform within their given limits. 


For instance, a career in classical music not only excludes people who are tone-deaf | 


but also those whose personality characteristics make them unwilling to concentrate, 
who lack self-discipline, or dislike sedentary activities. The professional behaviour of 
a salesman requires a personality that is gregarious, extraverted and not likely ge 
become deeply concerned about casual encounters. Personality characteristics that 
are so to speak built into the function of the task we shall call task requirements. — 
But it is also possible that the personality configuration that has emerged in this 
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study has nothing to do with the functional, intrinsic, substantive characteristics 
needed to do artistic work. Its presence might reflect only social-structural or extrinsic . 
context requirements. That is, it could be that a person who is outgoing, conforming, 
gregarious, etc., will avoid becoming an artist not because he is incapable of perform- 
ing the activities required to produce art, but because he cannot accept the conditions 
of the artistic role, which at the time includes poverty, ostracism, loneliness, and so 
on. It is possible to distinguish logically at least four reasons why artists will have 
a particular personality configuration: (1) it is a task requirement for any creative 
work; (2) it is а task requirement for any work in art; (3) it is a context requirement . 
for any creative person; (4) it is a context requirement for any artist. Which one of 
these four reasons seems most cogent, given the present findings? The easiest and 
safest answer is that all four are involved in producing the reported pattern of 
associations. Yet despite the difficulty involved in extricating antecedent-consequent 
relations, it is possible to try locating with more precision the conditions that account 
for an artist's personality system. 

The data plus common sense suggest that high Sensitivity (I) and Self-sufficiency 
(Qa) might be task requirements for producing any creative work. A person who is 
insensitive and lacks confidence in his own powers can hardly be engaged in the 
arduous challenge to existing norms that a creative effort requires. Of course a person 
possessing these traits necessary for creative production might not necessarily be 
successful in his efforts; in fact, under certain frequent social conditions, he might 
be actively ostracized. In several historical periods creativity was not considered 
a positive value. In the splendid Egyptian civilization, for instance, hundreds of 
years passed during which innovation and originality — at least in art — were actively 
discouraged (Gombrich, 1966, pp, 40-41). Europe in the Middle Ages, the Byzantine 
civilization, and perhaps the Soviet Union in the past half-century, were not so 
much incapable of artistic creativity as disinterested in it. The accepted art style 
was all of a piece with the rest of the culture and the social system, and any ‘creative’ 
artist was seen as a disruptive element to be contained and isolated. The successful 
artist in such a society was not the type of person we would call creative. Despite the 
fact that creativity as we understand it is not always conducive to recognition, we 
might say that creative work can be accomplished only by people with high sensitivity 
and self-sufficiency. This description matches the profile of both our artists and creative 
scientific researches (Cattell & Drevdahl, 1955; Drevdahl, 1956; Cattell & Butcher, 
1968, pp. 298, 349; Cattell & Eber, 1970). 

ı But there are other personality factors on which both the young artists and the 
scientists score similarly. These are factors A and Е, the first implying coldness and 
aloofness, the second a reserved and taciturn disposition (Cattell & Butcher, 1968, 
рр. 298, 349). Are these task requirements for creative production? While this question 
cannot be answered definitely, these two traits seem to be more context requirements 
for a creative worker in our days rather than being intrinsically necessary for 
creativity activity. It is possible that under certain socio-cultural conditions, when 
‘creativity’ is neither discouraged as it was in ancient Egypt, nor popularized and 
vulgarized as it is in our day, the creative individual need not withdraw from inter- 
action with other people to preserve his unique vision. From what we know of artists 
of the past, it would seem that in early Renaissance Florence the great creative 
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geniuses were working in an unselfconscious manner, cheerfully integrated within the 
social matrix of their peers. But a few generations later, when the milieu of Renais- 
sance culture had become aggressively innovative and originality-seeking, the genius 
who wanted to be true to his vision had to isolate himself and withdraw from the 
limelight (Vasari, 1550). Withdrawal and seclusiveness seem to be necessary for any 
creative person, whether artist or scientist, only under certain socio-cultural conditions, 

There are, finally, the personality factors that appear to be specific to artists ag 
opposed to creative scientists. These include low emotional stability or Ego strength 
(С), low conformity to norms (G), high subjectivity and imagination (M), and low 
Self-sentiment (Q,). Of these, a low G and a high M seem to be task requirements for 
carrying on artistic activities. It could be argued that low Ego strength is prevalent 
only when art is conceived of as dealing with unconscious contents, as in historical 
periods of a romantic persuasion. It is questionable whether artists would tend to 
have weak egos in periods of classical art, or in what Sorokin (1963) has called 
‘ideational’ phases of culture. Similarly, low Self-sentiment need only be a character- 
istic of the artist’s personality in historical periods when he experiences his goals and 
values to be incongruent with those of the rest of society. 

In summary, on the basis of the findings one might advance the hypothesis that 
high Sensitivity (I) and Self-sufficiency (Q,) are task requirements for all individuals 
who are to perform creatively; while high Autia (M) and low Superego (G) are task 
requirements for artists only. Low Cyclothymia (A) and low Surgency (F) seem to be 
context requirements for creative people who want to preserve their autonomy under 
conditions when creativity is either repressed or over-popularized. Finally, low Ego 
strength (C) and low Self-sentiment (Q,) are conteat requirements that are operative 
only when artists live under adverse cultural conditions. Creative people will also 
exhibit more of the characteristic traits of the opposite sex than is usually considered 
‘normal’ by the definition of a given culture. This can be explained in terms of a task 
requirement for artists to use a full range of cognitive and emotional responses re- 
gardless of sex-linked socio-cultural expectations. 

Admittedly the issues raised in the last section are speculative in nature, and they 
are offered only as hypotheses open to falsification, in the hope that future work will 
be able to sort out the correct inferences from the faulty ones. One suggestion for 
further methodological research is also in order. Whatever personality inventory is 
to be used, the results should be submitted to independent item factoring. Although 
we have no reason to doubt the applicability of the Cattell factors based on prior item 
groupings, it would be useful to see whether artists do in fact respond within the 
expected factorial structures. In any case, the results of this study indicate that the 
present factors of the 16 PF do meaningfully differentiate between various gradations 
of artistic vocation and success. 

Finally, while it is important to know more about what personality traits charac- 
terize the creative person, and the creative artist in particular, it is also important 
to know more about the interaction of the personality traits of such an individu 
with the pattern of role expectations that impinge on him in his social environment. 
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PERSONALITY, PAIN PERCEPTION AND PAIN TOLERANCE 


By J. М. MUMFORD, A. V. NEWTON ax» P. LEY 


Departments of Dental Surgery and Psychiatry, 
University of Liverpool 


Square-wave electrical impulses were applied to the teeth of human subjects to determine 
the pain perception threshold (PP) and pain tolerance level (PT). Each subject had previously 
completed the Cattell 16 Personality Factor Questionnaire, but the results of this were not 
known to the investigators (i.e. blind testing). Analysis of the results showed no statistically 
significant correlation between any of the personality factors and either of the two pain measure- 
ments. Neither was there any correlation with the derived values, PT-PP or PT/PP. 


It is generally believed that personality influences a person's experience of pain, 
but the limited evidence available is conflicting (Petrie, 1967; Lynn & Eysenck, 
1961; Eysenck, 1961; see also reviews of Merskey & Spear, 1967; Sternbach, 1968). 
The problem was investigated as follows. 


METHOD 


' The subjects were 39 clinical dental students aged 21-31 years, including males and females. 
All subjects completed the 16 Personality Factor Test, Form A. In addition to the first-order 
factors, it is possible to derive scores on the second-order factors of extraversion and anxiety. 
The latter two measures are highly correlated with the E scale and N scale respectively of the 
Maudsley Personality Inventory as used by Petrie (1967) and Lynn & Eysenck (1961). ! 
Without knowledge of the personality results (ie. blind testing), two of the investigators 
determined the pain perception thresholds and pain tolerance levels of each subject on applying 
electrical stimuli to the teeth. The subject was seated comfortably and the experimental proce- 
dure was explained, Square-wave electrical impulses with a duration of 10 msec. and a frequency 
of 50 Hz were applied to the upper incisor and canine teeth. This type of pain-producing stimulus 
has been reported on by Mumford (1963, 1965, 1967а) and Mumford & Newton (1969, 1970, 
1971), who have given data on subjects’ reports, the stimulus parameters and. the anatomical 
substrate. The stimulating instrument was mains powered with a high internal impedance (50 
MQ) and the indifferent electrode was held in the subject’s hand making a good electrical contact, 


the skin resistance being insignificant compared with that of the hard dental structures (Mumford, 


19676). : 
Each tooth was isolated from the rest of the mouth by a rubber membrane and superficial 
moisture was removed. The stimulating electrode was applied to the facial surface of the tooth, 


close to the biting edge to diminish any current loss along the tooth surface to the gum margin. 
hich adapted to the tooth curvature, and its 


The electrode tip was made of conducting rubber w! 
contact with the tooth was 9:5 mm?. 

‚ The current amplitude was slowly raised until the subject indicated that. he could feel à 
sensation in the tooth — the pain perception threshold — when the current amplitude was noted. 
The remaining five upper front teeth were similarly tested. The procedure was repeated, but ker 
time the subject was asked to allow the sensation to go beyond the pain perception threshol 
until the intensity became as strong аз he was prepared to tolerate, when the current amplitude 


was again noted. This is the pain tolerance level (Wolff, 1968), and is the same as the severe pain 


threshold (Merskey & Spear, 1967). ? 4 

Two dg were built into the experiments. Firstly, the subject was advised that 
this was not a matter of life and death in which he had to hang on at any cost. Secondly, although 
the subject did not know it, a limit of 25 ZA was set to avoid possible damage to the dental pulp 
or subsequent toothache. This limit was probably well chosen, since in two cases there was some 
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Table 1. Correlations between personality variables and pain measurements 


Personality 
questionnaire 
factors Mean в.р. РР РТ РТ/РР | 
А 5-30 1-52 0-06 —0-06 —0-08 i 
B 6-85 1-83 —0-12 0-04 0:20 ў 
с 4-97 2-06 — 0-08 — 0:02 0-10 
E 5:67 2-28 — 0-26 —0-22 0-00 
F 5-62 1:92 0:16 —0-01 —0-15 
G 497 1:82 0-29 0-01 — 0-24 
н 5-20 2:04 —0-10 —0-02 0:10 
I 5-39 2-09 0-02 0-10 0-01 
L 5-85 1-69 0-02 —0-06 —0-09 
M 5:55 211 0-15 0-16 —0-01 $ 
N 5-30 2-40 011 0:15 0:13 
o 5:55 2-33 0-19 0-02 —0-23 
Q: 6-10 1:84 0:07 —0-02 —0-11 
9, 6-23 217—011 0-01 0-15 
Q: 5-60 1:65 —0-24 —0-01 0-24 
Q: 5-72 1:81 — 0:09 0:04 0:14 
Anxiety — — 0:16 —0:07 — 0:27 
Extraversion — — —0-06 -0411 — 0-06 


subsequent toothache. The latter form of protection meant that some readings had to be / 
recorded as 25+ дА, and the former protective warning could have made some readings lower 
than they might otherwise have been, 


RESULTS 


The results are given in Table 1, which shows the relationships between the per- | 
sonality factors and the pain perception threshold (PP), the pain tolerance level (PT), | 
and the derived measure PT/PP. The range РТ-РР correlated highly with PT (r = — 
0:95) and was therefore not used. A further possible derived value (PT-PP)/PP was 
also considered, but not used because it correlated 1-0 with PT/PP. 

The degree of relationship was assessed by product-moment correlation, but none 
of the correlations between personality variables and pain measures was significant. 

The relationships between sex and pain perception, and pain tolerance were also 
examined. It was found that men had a significantly higher pain tolerance than 
women (= 2:38; d.f.=38; Р < 0-05). 

Quality of sensation. The words used to describe sensation were hot, cold, tingling, 
sharp, burning, etc. In some cases the sensation at the pain tolerance level was 
described similarly to that at the pain perception threshold but as more intense, е5. 
hot or burning compared with warm. Sometimes the quality was described differently, 
e.g. pain or hot compared with tingling. Tingling was mentioned by 14 subjects at 
pain perception threshold compared with three subjects at the pain tolerance level. 

Afterglow. When the pain perception threshold was reached and the stimulating 
electrode was removed, sensation ceased immediately in 25 subjects. In the remaining 
15 subjects sensation lingered in one or more teeth for a period of a few seconds, but 
approximately half a minute in one case, For the pain tolerance level sensation ceased 
immediately in 14 cases, and lingered in 26 cases for periods of several seconds #0 
several minutes. 


| 
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\ 
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Discussion 


The lack of correlation between personality factors and pain parameters was 
probably because the experimental situation was not threatening to the subjects, the 
experimenters being familiar, friendly and experienced in pain research. Moreover, 
each student controlled the pain situation because he indicated when each experiment 
must cease, so he was not anxious. Hill ef al. (1952) have shown that such a situation 
diminishes anxiety and fear of pain and it is supposed that these two factors would 
need to be present before personality variables could have an effect. Such would be 
the case if the pain experiences had been due to disease. As Merskey & Spear (1967) 
pointed out, the patient's own spontaneous pain matters more to him than does pain 
due to external stimuli. 

The pain perception threshold values and the quality of sensation were similar to 
those obtained in the authors' earlier investigations cited above. 
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OPEN-FIELD DEFECATION IN RATS: RELATIONSHIPS 
WITH BODY WEIGHT AND BASAL DEFECATION LEVEL 


By P. A, RUSSELL 
Department of Psychology, University of Aberdeen 


Correlations were computed between defecation and ambulation scores from the open-field 
test, body weight, and the basal defecation level as measured over a 5-day period in the animals’ 
home cages for male and female hooded rats. The pattern of correlations indicates a sex difference 
in tho ‘meaning’ of open-field defecation which appears to be a valid emotionality index only in 
females. In males the score correlates positively with body weight and basal defecation level. 
But the sex difference in the level of open-field defecation obtained probably represents a 
genuine sex difference in responsiveness to the test situation, since it persists even when the 
scores are corrected to take account of underlying basal differences in the amount of faeces 
available as inferred from the home-cage defecation scores. The results are discussed in terms of 
the validity of the defecation index and discrepancies in the literature on emotionality. 


Defecation in the open-field test has long been regarded as an index of fearfulness 
or emotionality (Broadhurst, 1957; Denenberg, 1969; Hall, 1934), and although 
possible species differences in the ‘meaning‘ of defecation have been recognized 
(Candland & Nagy, 1969) and interpretation of the measure in mice has been regarded 
as problematical (LaBarba et al., 1968) only a few investigators have questioned its 
status for rats (e.g. Bindra & Thompson, 1953). 

An important justification for equating defecation with emotionality is that it 
correlates appropriately with other behavioural and physiological measures (Broad- 
hurst, 1960; Eysenck & Broadhurst, 1964). Within the open-field test itself, the 
correlation most often reported on is that between defecation and a measure of 
locomotor activity, and Whimbey & Denenberg (1967) have presented evidence that 
the latter score reflects the interaction of two independent factors, one (‘explora- 
tion’) facilitating activity and the other (“emotionality ’) tending to inhibit it. Reports 
of significant negative within-group correlations between defecation and ambulation 
(Denenberg & Morton, 1962; Hall, 1936; Wilcock & Broadhurst, 1 967) are consistent 
with this analysis, yet this correlation has not occurred invariably (Pare, 1964; 
Porter & Wehmer, 1969; Satinder, 1968). In addition to apparatus and procedural 
differences between studies, a possible source of these discrepancies may be variation 
between strains of rat, since Broadhurst & Watson (1964) and Holland & Gupta 
(1966) have reported between-strain variation in the size and significance of the 
correlation. 

The further clarification of such differences must involve examination of the 
possible effects of factors other than emotionality on the defecation and ambulation 
Measures and it is here that there is a relative lack of evidence. This paper concen- 
trates on the possible influence of body weight on the defecation score. Broadhurst 
(1957) recognized that higher defecation among male rats might reflect the fact that 
they are typically larger and heavier than females but reported that correlations 
between defecation and body weight are ‘low and hardly significant’ and Billingslea 
(1940) obtained no correlations between these measures. On the other hand, Satinder 
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(1968) found a positive correlation. It seems appropriate to re-examine this relation. 
ship in the light of differences in the size of the defecation/ambulation correlation, 
and Russell (1971) has reported an experiment using black hooded rats in which this 
correlation was negative and significant only in females, with no correlation in пу 

a sex difference which has been reliably obtained with rats of this strain under given 
test conditions (Russell, unpublished data). The present paper reports on the relation- 
ships between open-field defecation and body weight in these rats and includes data 
on defecation measured over a relatively long period of confinement to the home cage, 
The study was designed to provide evidence on the possibility that not only might 
larger and heavier rats have a higher ‘basal’ defecation rate, but that this might be 
reflected to some extent in their defecation behaviour in the open field. Lindzey et al, 
(1964) obtained correlations between open-field and home-cage defecation ranging 
from significantly positive to significantly negative for four mouse strains, with an 
overall zero correlation, but did not include ambulation or body weight data or 
report on sex differences, 


Метнор 
Maintenance of subjects 


The subjects were 22 male and 23 female black hooded rats (strain PVG/C) about 100 days old, 
They were caged individually in 15 x 20x 15 cm metal cages with grid floors. The racks con- 
taining the cages were housed in a normally trafficked laboratory but the cages were not opened 
nor the rats disturbed during a 6-day period from the time they were individually confined until 
the commencement of open-field testing. 


Cage defecation measurement 


Defecation in the home cage was measured over a 5-day period after an initial 24-hr. habitua- 
tion period following introduction of the animals to their cages. All faecal boluses excreted by the 
rat fell through the grid floor of the cage, and during the measurement period were collected on 
а stout sheet of paper positioned beneath the cage. After the five days the papers were removed 
and the accumulated boluses separated from dropped food particles and hair, counted, and their 
combined weight determined. 


Open-field testing 


Open-field testing began on the day following the completion of home-cage defecation measure 
ment. Details of the &pparatus and procedure have been given by Russell (1971). Briefly, the 


rats were tested for 5 min. per day on each of five consecutivo days in a field closely similar 
to that described by Broadhurst (1960). The measures were the total number of field sections 
traversed (ambulation) and the number and combined weight of faecal boluses dropped. Defeca- 
tion weights were recorded by collecting the boluses dropped by each rat and weighing them 
(dry) on the day following tests. 

Body weights 


The rats were killed on the day following the last open-field trial and dead weights noted, with | 
the exception of seven females and two males for which live weights were recorded. 


RESULTS 
A distinction was originally made between the number and weight of faecal boluses 
in view of a report by Blizard (1970) that these indices may not necessarily be inter- 
changeable, though the precaution proved unnecessary in the present case, as product- 
moment correlations between scores based on these measures were all greater than 
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Table 1. Mean scores on each of the four measures for male and female rats 
and results of t test comparisons (d.f. = 43) 


Males Females t D 
Ambulation (no. of sections) 143-4 245-6 4-291 « 0-001 
Open-field defecation (no. of boluses) 20.04 9-826 3-805 < 0-001 
Home-cage defecation (no. of boluses) 183-4 157-3 2-491 < 0-02 
Body weight (g) 271-1 189-1 13-74 « 0:001 


Table 2. Product-moment correlations between each of the four measures 
(Males, n = 22; females, n = 23.) 


Males 
Open-field Home-cage 
Ambulation defecation defecation Body weight 
Females (A) (OD) (HD) (BW) 
A — +0:028 +0۰153 +7 
OD — 0:498** = +0:496** +0-691*** 
HD +0:179 — 0:020 = +0:445* 
BW 70:144 40:074 +0:212 ¬ 


* Р < 0:05. ** P < 0:02. *** P < 0-01. 


0:8 (P < 0:01). Consequently the number measure was adopted in subsequent 
analyses, since this permits more direct comparison of the results with those of 
existing reports. 

Sex comparisons. Sex differences were evaluated using independent ¢ tests. The 
mean scores of males and females on each of the four measures are shown together 
with ¿ values and probability levels in Table 1. A more complete analysis of the 
open-field data has been presented elsewhere (Russell, 1971). Males defecated more 
both in their home cages and in the open field, ambulated less, and were heavier. 

Correlations. The correlations between each of the four measures for the two sexes 
are presented in Table 2. A significant correlation between body weight and home- 
cage defecation in males indicates that heavier rats do have a higher basal rate of 
elimination. This correlation does not reach significance in females but is in the same 
direction. For males, the open-field defecation score correlates positively and signifi- 
cantly with both home-cage defecation and body weight but, as noted above, shows 
no appreciable correlation with the ambulation measure. In contrast, the correlations 
for females reveal that open-field defecation is inversely related to ambulation in 
this sex and is not related to either defecation in the home cage or to body weight. 


No other correlations are significant. 


Discussion 
The patterns of correlations obtained for the two sexes suggest a sex difference a 
the validity of open-field defecation since this index correlates negatively wi | 
ambulation in females and is unrelated to body weight or the basal defecation leve 
as expressed in the home cage, whereas for males the correlation with oo " 
Dot significant and the score correlates strongly with body weight and сормо and 
It appears that not only are there strain differences in the meaning of open-tie 
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defecation but sex differences within a strain may also occur, a finding which serye 
to emphasize that the onus is always on the individual investigator to validate the 
measure for a particular set of experimental conditions. In view of such difference, 
it is not surprising to find that within-group correlations between defecation and | 
other behavioural and physiological indices of ‘emotionality’ have been notably 
inconsistent (see, for example, Blizard, 1971, with reference to heart rate). 

Although greater open-field defecation among male rats as found here and else- 
where (Broadhurst, 1957; Hall, 1934; Williams & Russell, 1972) is generally regarded 
as consistent with other data, suggesting that they are more emotional than females 
(Gray, 1971), the present results suggest the alternative possibility that the sex 
difference in open-field defecation stems from the basal difference in defecation rate, 
In this connexion the within-group correlations between the open-field score, home- 
cage defecation and body weight are equivocal, since positive relationships between | 
these variables are indicated for males but not females. Other evidence, however, 
suggests that the sex difference in open-field defecation is not wholly attributable to 
the basal difference. Comparison of the rates of defecation in open field and home | 
cage reveals a higher rate in the former situation, a finding also reported by Candland 
& Campbell (1962). Assuming a constant rate of elimination, the mean home-cage 
rates are 1-526 and 1-311 boluses per hour for males and females respectively, with 
the open-field rates being 48-10 and 23-58, from which it follows that the higher 
open-field scores of males cannot be attributable simply to the fact that their higher 
basal rate means that the chances of their defecating incidentally during test 
greater. Rather, if the basal difference does have any effect on open-field defecation 
it must be because males have a greater amount of faecal material available for 
elimination during test. If this is the sole factor underlying the sex difference, it should 
be possible to abolish it by correcting for differences in the available amount of 
faeces. Assuming that the number of boluses dropped in the home cage over a period 
is related to the amount of faeces available for elimination at any one time it is 
possible to correct the open-field scores by expressing each as a percentage of the 
appropriate home-cage score. The mean percentages for males and females are 10-98 
and 6-24 and the difference is significant (£ = 2-736; d.f. = 43; P < 0-01), so it is 
concluded that the sex difference in open-field defecation is not simply the result 
of an underlying basal difference but does represent a genuine difference in responsive- 
ness to the open-field test situation. 

The finding of higher defecation rates in the open field than in the home cage is als? 
relevant to the interpretation of the positive correlations between open-field defect 
tion, home-cage defecation and body weight in males. These correlations imply that 
larger males have more faeces available for elimination at one time and that this 8 
reflected in both their basal rates and open-field scores. In addition, if it is assumed | 
that there is some upper limit on the number of boluses available for elimination | 
during a given period, and this is consistent with the finding that pre-test electrie 
shock reduces subsequent defecation in the open field, apparently by purging be 
rats of faeces before they are tested (Broadhurst, 1957), with the limit being set bY 
the rats’ size (larger rats, having more boluses available) it is possible to speculate 00 
the explanation of the sex difference in the validity of open-field defecation. If the 
(more emotional) male rats defecate to such an extent over the course of an open- 
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trial that they reach their defecation limits, their scores will tend to reflect body 
weights rather than emotionality differences. Since females defecate less, it may be 
that relatively few (perhaps none) of them reach the defecation limit imposed by 
body weight, and so their scores are more closely related to emotionality than to 
this factor. 


This experiment was conducted in the Department of Psychology, University of Hull, while 
I held a Science Research Council Studentship. I am grateful to Dr D. I. Williams for helpful 
comments on an earlier draft of this paper. 
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THE INTERACTION OF 
INTER-TRIAL INTERVALS, TIMING OF SURGERY AND 
DIFFERENTIAL HIPPOCAMPAL LESIONS 


By Р. A. FRIED 
Department of Psychology, Carleton University, Ottawa, Ontario, Canada 


Rats with lesions in either the dorsal hippocampus, ventral hippocampus or both regions were 
tested in a passive avoidance paradigm with surgery occurring either before or after the acquisi- 
tion of the response to be punished. An inter-trial interval (ITI) of either 10 sec. or 24 hr. was 
used. In contrast to previous studies using a 10 min. ITI, the timing of surgery had no effect 
under either ITI in those animals with combined dorsal and ventral hippocampal lesions as 
they all ran significantly faster than appropriate control groups. Animals with lesions restricted 
to either the dorsal or ventral hippocampus were quite similar to control animals under massed 
conditions, but showed significantly less avoidance under distributed conditions if surgery 
occurred after acquisition training. The results are compared to previous findings and are 
discussed in terms of an incubation of fear phenomena and memory consolidation. 


The clinical observation of recent memory deficits following hippocampal damage 
in humans (Drachman & Ommaya, 1964; Scoville & Milner, 1957) has generally not 
been found in rats with damage to homologous structures when the animals were 
tested on such tasks as maze learning and simultaneous discrimination (Jarrard. & 
Lewis, 1967; Kimble, 1963; Thomas, 1971). However, one class of problems in which 
the rat's hippocampus may play a role in memory consolidation are ones which 
involve avoidance behaviour. For example, electrostimulation of various regions of 
the hippocampus has resulted in retention deficits similar to that seen following 
electroconvulsive shock (Kapp & Schneider, 1971; Lidsky & Slotnick, 1971). Liss 
(1968) has found that the effect of posteroventral hippocampal lesions interacted 
with the inter-trial interval (ITI) in both one-way active and passive avoidance 
tasks. He reported no improvement in either type of avoidance task when the trials 
were massed but, like other workers (e.g. McNew & Thompson, 1966), he found 
deficits in both tasks when the trials were distributed. This finding was confirmed by 
Coscina & Lash (1969) as they also found no deficit in either type of avoidance task 
in rats with posteroventral hippocampal lesions when the ITI was quite brief. The 
latter authors also reported that rats with extensive hippocampal damage caused by 
aspiration were impaired in one-way active and passive avoidance under both massed 
and spaced schedules and it was suggested that only small hippocampal lesions are 
affected differentially by various ITI. However, as there is considerable evidence 
that the dorsal and ventral hippocampus are functionally differentiable (Fried, 1971, 
1972a; Jackson, 1968; Kimura, 1958), Coscina & Lash's data may be interpreted in 
terms of locus of hippocampal damage rather than absolute size. 

In addition to these studies manipulating the ITI, there are other aspects of 
research using avoidance paradigms which provide support for the proposal that the 
rat's hippocampus plays a role in recent memory in particular situations. It has been 
dance behaviour is not disrupted following 


shown that post-operative passive avoil io n ШЕ 
hippocampal lesions if the avoidance had been stabilized prior to surgery (Frie 
8-2 
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Goddard, 1967), indicating that the structure is not essential for avoidance behayig ў 
if consolidation of the learning experience has occurred prior to surgery. In the ваше. 
vein, previous research has shown that, with an ITI of 10 min., the deficit in passive 
avoidance performance of rats with large hippocampal lesions was positively corre. 
lated with the strength of the approach response ‘set’ existing at the time of surgery 
(Fried, 1970; Fried & Goddard, 1967; Wishart & Mogenson, 1970). This suggests, in 
an indirect fashion, that the rat’s hippocampus is important in the establishing and 
stabilizing of new behaviour associated with avoidance responding. 

The present study was designed to investigate the effect of massed and spaced 
ITI on rats with either anterodorsal, posteroventral or combined anterodorsal and 
posteroventral hippocampal lesions in a passive avoidance task with surgery occurring 
either before or after the acquisition of the approach response to be suppressed, This 
procedure was expected to provide information concerning the effect of ITI on 
different regions of the hippocampus interacting with the strength of the approach 
response at the time of surgery. 


METHOD 

Subjects 
The animals used in this study were 137 male rats of the Wistar strain averaging 60 days of 
age and 200 g in weight at the beginning of the experiment. 


Surgery and histological methods 

All rats were anaesthetized with Equi-Thesin (3-0 ce/kg). Lesions were produced in the experi- 
mental animals by passing 3 mA anodal current for 10 sec. through а stainless-steel noodle 
insulated except for mm at the tip. Bilateral lesions were made by aiming the electrode at 
either the anterodorsal hippocampus, the posteroventral hippocampus, or both areas. The 
coordinates have been described previously (Fried, 1971). The control animals were anaesthe: 
tized and their scalps incised, but the skull was not drilled. 

Following the completion of the experiments, the animals were sacrificed, perfused through 
the heart, first with normal saline and then with 10 per cent formol saline. The brains werê 
removed from the skulls, frozen, sectioned at 40 и and stained with cresyl-violet. 


Apparatus 

The apparatus was a 2:5 m black alley containing а 17 cm start box and a 27cm goal box 
with a food cup. Guillotine doors separated the start and goal boxes from the rest of the alley. 
When the start box door was raised a timer was activated by means of à snap-action switch. 
This timer was stopped and a second started when a photocell beam, 23 cm in front of the start 
door, was broken. The second timer was stopped when a photocell beam, located over the food 
cup, was broken. The rat’s latencies could therefore be examined in terms of start, run and to 
(sum of the two latencies) time. The breaking of the second photocell beam, in addition to stopping 


the final timer, on appropriate trials, delivered 0-40 mA 60 cycle a.c. for 0-1 sec. to the floor 
the goal box. 


Procedure 


Upon their arrival in the laboratory all animals were housed individually with water available 
ad lib and placed on a 23 hr. food-deprivation schedule. With the exception noted below this 
feeding regime was followed throughout the study. 

Although different groups were operated upon at two different times in the experiment the | 
treatment during the ‘post-operative’ rest periods was identical for all animals whether or 2 
they had undergone surgery. All rats had food available ad lib in their home cages for five days 


and were then returned to the 23 hr. food-deprivation schedule two days before testing 
resumed, 
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Table 1. Schematic representation of the experimental designs 


Treatment of pre-acquisition group Treatment of post-acquisition group 
Operate Handle 
7-day post-operative recovery 7-day rest period 
Massed ITI (10 sec.) расей ITI (24 hr.) Massed ITI (10 sec.) Spaced ITI (24 hr.) 
Acquisition: 20 trials Acquisition: 20 trials Acquisition: 20 trials Acquisition: 20 trials 
Handle Operate 
7-day rest period 7-day post-operative recovery 
Conflict: 10 trials Conflict: 10 trials Conflict: 10 trials Conflict: 10 trials 
Combined hipp. 8 6 8 7 
Ventral hipp. 8 7 8 8 
Dorsal hipp. 6 7 8 8 
Control 5 7 7 9 


The first phase of training consisted of four days of handling which was then followed by three 
familiarization sessions, Each of these sessions consisted of placing the rat in the alley, raising 
the start door and allowing the animals 4 min. of free access to 45 mg food pellets (P. J. Noyes 
Company) placed in the food cup. Two Noyes pellets served as reinforcement on each trial during 
the experiment proper. 

Following the familiarization sessions animals underwent acquisition training consisting of 
20 reinforced trials. At the beginning of a trial the rat was placed in the start box and the 
guillotine door was raised, allowing the animal to enter the alley. Start, run and total latencies 
were recorded for each rat. 

The 20-trial acquisition phase was followed by the introduction of a shock-motivated ap- 
proach-avoidance conflict. The first trial of this conflict phase was identical to those occurring 
during the acquisition session, but on the subsequent three trials the rat received a foot shock 
in the goal box when it took the food. Following the three shock trials, six trials were given in 
the same manner as during acquisition. If, at any point in the study, an animal took longer than 
120 sec. to stop the last timer it was placed in the goal box for 20 sec. and, if scheduled, was given 
а foot shock. The total latency on these trials was recorded as 120 sec. 

Surgery occurred to different animals at two points during the study (see Table 1). Rats 
underwent surgery either after handling but before acquisition (pre-acquisition group) or after 
the acquisition session (post-acquisition group). In both cases the previously described 7-day 
post-operative rest occurred for all animals before both the acquisition and the approach-avoid- 
ance confliet phase. The animals were further randomly subdivided into either massed or distri- 
ө massed condition were run with an ITI of approxi- 


buted testing conditions. Those rats in th f 
mately 10 sec. with the 20 acquisition trials being completed on one day and the ten trials of the 
later in a single day. Those animals run 


approach-avoidance session being completed eight days j ul 
under distributed conditions were given one trial per day during both the acquisition and 
approach-avoidance phases. 


Tho number of animals in each group was as set out in Table 1. 


Anatomical findings 

Fig. 1 shows the minimum, median and maximum damage for dorsal and/or ventral hippo- 
campal lesions. Those animals in the posteroventral hippocampal group received bilateral 
damage to that area. Extrahippocampal damage was limited to occasional unilateral injury to 
the medial geniculate, optic tract and subiculum. Those animals in the anterodorsal hippo- 
to that area and usually sustained injury to the over- 
lying cortex and corpus callosum. In four of the 29 dorsal hippocampal lesioned animals and 
three of the 29 combined dorsal and 


ranked, within each group, with respect to the amount 
amount of tissue damage. There was no significant correlation 


of hippocampal damage or total al structures, 


between the behavioural results and damage to non-hippocamp 
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Fig. 1. The minimum (solid), median (striped), and maximum (stippled) damage in the dorsal 
and/or ventral hippocampal lesioned animals. 
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RESULTS 


In all four conditions, massed or distributed inter-trial interval (ITI) with the 
operation occurring before or after acquisition in each case, the start time and the 
time taken to traverse the entire alley (total time) were quite similar. Approximately 
80 per cent of the total latency was due to the time spent in the start box with the 
consequence that an analysis of the start time and total time yielded similar results. 
As most studies using a straight alley, passive-avoidance paradigm report the latency 
to run down the entire length of the alley as the dependent variable, only total time 
of the present study is included in the results. 

An overall analysis of the data, which involved three between-subjects factors 
(ITI, type of lesion, timing of lesion) and one within-subjects factor (trials) was 
performed on the acquisition data, the first two trials of the approach-avoidance 
phase and the final eight trials of this phase. No significant effects, other than a 
trials effect during acquisition, were obtained from the first two analyses. However, 
the analysis of the last eight trials revealed a significant lesion effect (F = 6:54; 
d.f. = 3,101; P < 0:003), time of lesion x ITI effect (F = 21:12; df = 1, 101; 
P < 0-001), trials effect (F = 19:34; d.f. = 7,707; P < 0:001), trials x time of 
lesion effect (F = 10-10; d.f. = 7,707; P < 0:001), trials x lesion x ITI (F = 2:14; 
d.f. = 21,707; Р < 0-01) and trials х time of lesion x ITI (F = 2-49; d.f. = 7,707; 
Р « 0:03). 

In order to examine the differences in treatment means in greater detail а Newman- 
Keuls test was performed comparing the various lesion groups in each of the four 
conditions. The results of this 16-group comparison are presented in Table 2. A 
graphical representation of the data of the various lesioned groups in each of the 
conditions is presented in Figs. 2-5. 


Control growps 
In none of the four conditions did any of the control groups differ significantly 
from one another. All of them reached the peak latency (approximately 105 sec.) 
after two or three shock trials and then gradually decreased the latency, until by the 
tenth trial the running time was between 65 and 85 sec. 


Combined dorsal and ventral hippocampal lesions 

In none of the four conditions did any combined group differ from any other. In 
the massed, operation before acquisition condition the combined lesioned animals 
were significantly faster than the correspon ing control group (P < 0:05). Under 
the distributed trial condition, the animals with combined hippocampal damage ran 
significantly faster than the appropriate controls irrespective of the timing of surgery 
(P < 0-05 in both cases). 

Dorsal hippocampal lesions 

Animals with dorsal hippocampal lesions made after acquisition and tested with 
an ITI of 24 hr. were significantly faster than the appropriate control group (P < 
0-05). They were also faster than animals with the same lesion made at the same 
time (after acquisition) but run under massed conditions (P < 0-01) and шы 
with dorsal hippocampal lesions tested under a distributed inter-trial interval wit! 
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Fig. 2. Mean latencies of individual trials during the last trial of acquisition and during conflict 


under а massed ITI with surgery occurring before acquisition. The underlined trials aro ones in 
which shock occurred, 
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surgery occurring before acquisition (Р < 0-01). An additional significant result was 
that dorsal hippocampal lesioned animals run under massed conditions were signifi- 
cantly faster if surgery occurred before acquisition as compared to when surgery 
occurred after acquisition (P < 0-05). ) 
When the groups of animals with dorsal hippocampal lesions were compared with 
the appropriate animals with combined dorsal and ventral hippocampal damage it 
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Fig. 4. Distributed ITI with surgery occurring before acquisition. 
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Fig. 5. Distributed ITI with surgery occurring after acquisition. 


was found that the rats with dorsal hippocampal damage, receiving their lesion after 
acquisition and run under massed conditions, were significantly slower than the 
corresponding combined hippocampal group (Р < 0-05). 


Ventral hippocampal lesions 
An examination of the results of the four ventral lesioned groups revealed p^ 
significant differences. The slower running speed of those animals run under dist" 
buted conditions and receiving their lesions before acquisition was significant whe? 
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compared to the rats run under the same inter-trial interval but undergoing ventral 
hippocampal surgery after acquisition (Р < 0-05). Also significant was the slower 
running speed of the distributed, operation before acquisition, ventral hippocampal 
group compared to the corresponding massed ventral hippocampal animals (P < 
0-05). None of the ventral lesioned groups differed significantly from their appropriate 
controls. A comparison of corresponding combined hippocampal and ventral hippo- 
campal groups indicated that the only significant difference was the slower running 
speed of the ventral hippocampal lesioned rats compared to the combined lesioned 
animals when training occurred under massed conditions and surgery took place 
before acquisition (Р « 0:05). There were no significant differences between appro- 
priate dorsal hippocampal and ventral hippocampal lesioned groups. 


Discussion 


The principal findings in this study were: (1) Neither the inter-trial interval (ITI) 
nor the timing of surgery differentiated among the four combined dorsal and ventral 
hippocampal groups. (2) With an ITT of 24 hr. the timing of ventral hippocampal 
damage had differential effects; those rats receiving ventral hippocampal lesions 
after acquisition ran significantly faster than the group receiving the same lesions 
before acquisition. Under a 10 sec. ITI the timing of ventral hippocampal surgery did 
not have any significant differential effects. (3) A differential effect of the timing of 
surgery exists as a function of the two ITI used in rats with dorsal hippocampal 
lesions. Those tested under a massed ITI ran faster if surgery occurred before 
acquisition than if it occurred after acquisition. The reverse relationship was observed 
under a widely distributed ITI. Thus the slowest of the 16 groups tested were the 
animals with dorsal hippocampal lesions made after acquisition run under massed 
conditions while the fastest group was made up of subjects with similar lesions made 
after acquisition and tested under а distributed ITI. 

The finding that the deficits in passive avoidance behaviour following extensive 
hippocampal damage are relatively independent of the inter-trial interval is con- 
sistent with previously reported studies (Coscina & Lash, 1969) and with the finding 
that rats with large septal lesions are impaired in a similar passive avoidance task 
under both massed (30 sec.) and spaced (24 hr.) ITIs when surgery occurred before 
acquisition (Fried, 19725). However, the additional finding that this hippocampal 
dysfunction was unaffected by whether surgery occurred before or after the acquis- 
ition of the to-be-suppressed response is puzzling. There have been several reports 
that deficits in passive-avoidance behaviour in rats with lesions similar to those of 
the combined hippocampal groups in the present study are positively correlated 


with the strength of the approach tendency at the time of surgery (Fried, 1970; 
1970) and, in one of these studies. 


Fried & Goddard, 1967; Wishart & Mogenson, ) 

(Fried, 1970), surgery occurred at the same times as in the present report. Although 

there are a number of procedural differences between the previously cited studies. 

and the present one, perhaps the most likely variable responsible for the discrepant. 

results is the ITT. In all the earlier experiments the ITI was approximately 
TTI was either approximately 10 sec. or 


24 hr. That the difference between a 10 min. ITI and a 10 sec. or 24 hr. ITI is 
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important is evident from a series of studies by Zammit-Montebello et al. (1969). 
who found an inverted-U relationship between passive avoidance latency and the 
interval between one shock (0-5 mA) and subsequent non-shock trials in unoperated 
rats. The peak latencies on the post-shock trials occurred when the conditioning-test 
interval was approximately 15 min. and the minimum latencies occurred when the 
interval was approximately 10 sec. or 27 hr. This inverted-U shape function was 
interpreted as reflecting changes in level of fear. As there is evidence that, in passivo. 
avoidance situations in which a high level of fear exists, rats with extensive hippo- 
campal damage do not differ from control subjects (Coover & Kimble, 1966; Hostetter, 
1968), the ‘incubation’ effect reported by Zammit-Montebello et al. (1969) becomes: 
an important consideration. In the present report, because of the two ТТІ used and 
the low level of shock, a relatively small amount of fear was present. Thus it is 
hypothesized that the approach response to food was dominant over the avoidance 
response to shock to such a degree that the animals with extensive hippocampal: 
damage were incapable of changing an approach ‘set’ into an avoidance ‘set’ 
irrespective of whether such behaviour was established before or after surgery. 
However, in the passive avoidance studies by Wishart & Mogenson (1970) and Fried 
(Fried, 1970; Fried & Goddard, 1967), the data of Zammit-Montebello et al. (1969) 
suggest that more fear was present as the ITI was 10 min. — the peak of the incuba- 
tion effect. Therefore it is postulated that, following several shock trials, the approach: 
behaviour was not as dominant as under very short or long ITIs and, under this 
higher fear condition, the perseveration of approach responding following extensive 
hippocampal damage is determined, to a considerable degree, by the presence of an 
approach ‘set’ immediately prior to surgery. 

The present report and the various studies cited above suggest that the behavioural 
effect of extensive hippocampal damage in passive avoidance tasks must be described 
in terms of response prepotency. Under conditions in which approach behaviour 
predominates — either due to extensive approach training (Isaacson et al., 1966) or 
low fear level (present report) — extensive hippocampal damage impairs the rat's i 
ability to alter the dominant approach tendencies. If avoidance behaviour is made | 
dominant, as when a high shock is used (Hostetter, 1968), the hippocampectomized 
rat is capable of successful avoidance behaviour and, furthermore, is capable of 
changing avoidance behaviour into approach in a manner similar to that of controls 
(Fried, 1970). In a situation in which neither approach nor avoidance behaviour 18 
clearly dominant, the effect of extensive hippocampal injury interacts with the 
response ‘set’ at the time of surgery, with deficient fear-motivated avoidance 
behaviour observed only if surgery occurred when fear was not present (Fried, 1970; 
Fried & Goddard, 1967; Wishart & Mogenson, 1970). The hippocampus is thought fo 
inhibit mechanisms underlying approach tendencies and thereby allows, when 
appropriate, the establishment of new, stable avoidance responses. 

The data obtained from animals in the present study with lesions restricted 10 
either the dorsal hippocampus or ventral hippocampus is unlike that obtained from 
animals with combined dorsal and ventral hippocampal lesions, as animals with the 
more restricted lesions only differed from appropriate control groups under distribu 
conditions. It is tempting to consider the differences between the massed 9? 


distributed conditions in terms of a disruption of memory traces necessary for the | 
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establishment of avoidance responses when approach responding is dominant at the 
time of surgery. 

This would be in accord with the hypothesis advanced by a number of workers 
who, on the basis of the results of electrical stimulation of different portions of the 
hippocampus, have postulated that this structure is related to short-term memory 
and retrieval processes (Avis & Carlton, 1968; Hirano, 1966; Kapp & Schneider, 
1971; Lidsky & Slotnick, 1971). However, this interpretation of the data is weakened, 
as reduced avoidance behaviour was found in rats when ventral hippocampal lesions 
were made before surgery and an ITI of 10 min. was used (Fried, 1971, 1972a; 
Kimura, 1958). 

The data from the subjects with small hippocampal lesions support Coscina & 
Lash's (1969) proposal that only animals with restricted hippocampal injury are 
differentially affected by various ITI. However, data from this and previously cited 
studies indicate that the effects of dorsal hippocampal and ventral hippocampal 
lesioned rats are separable (even if not clearly discernible) and further research is 
needed to elucidate the possible interactions between the ‘set’ of an animal and 
incubation effects following restricted hippocampal injury. 


This research was supported by Defense Research Board of Canada grant 9425-24. 
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BOOK REVIEWS 


Human Problem Solving. By Artex NEWELL and HERBERT A. SIMON. London: 
Prentice-Hall International. 1972. Pp. xiv + 920. £8.50. 


This wholly excellent tome concerns the information-processing system (IPS) approach to 
human problem solving and gives us an unprecedented opportunity to see what this approach is 
about. The authors have prominently pioneered this approach and their book is, despite its 
length, a selective report of their own researches (done with colleague Cliff Shaw), and aims 
primarily to detail their use of this approach to the age-old question: what is involyed when 
a person works through a problem? The approach is sketched in the 15-page introduction and the 
17-page historical addendum, and is filled out in the intervening pages which, while perfectly 
intelligible even for readers unacquainted with computers, are demanding on account of their 
tight logic. Many psychologists will find the book’s rewards too slight to justify the effort of com- 
prehension, but the volume is a must for anyone concerned with long-term issues about cognition. 
The book has five parts. Part 1 introduces the idea of an IPS and is by far the best introduction 
Ihave encountered. The following three parts each contain analyses of human problem solving 
in different task areas, namely eryptarithmetic, ‘logic’ and chess. Part 5 elaborates further how 
people look when viewed in IPS terms. In reviewing such a masterly work, it would be futile to 
try to summarize its interlocking details, fault its carefully non-polemical arguments, or cavil at 
intentional omissions. So I shall merely try to indicate the flavour of the book’s enterprise and 
some of my general reactions. 

Consider this problem, DONALD + GERALD = ROBERT: р represents 5 and each other letter 
represents a distinct digit such that, when appropriate digits are substituted, the whole is an 
addition sum. Ask someone to work this problem, thinking aloud, and tape-record his progress. 
This record is an extended, albeit not exhaustive, account of his successive steps. It is also our 
basic datum. What might we ask about it? Many questions are possible, some of which were 
considered by Bartlett in the 1950s. Bartlett’s choice of non-trivial question was: “Ву what 
processes does the mind do such things’ as are reflected in the record? In the 1950s, Bartlett 
could not pursue this question far. But in the 1970s, Newell and Simon can go much further by 
specifying the properties of an IPS that generates a closely similar record. They start with one 
person’s record and translate it into а vocabulary of basic operations. Next they devise an IPS, 
specifying a body of knowledge it contains, operations it can do, and rules governing the uses of 
these operations. This IPS is set into action and its performance recorded (here а computer is not 
essential but vastly convenient). The IPS record is compared with the person’s and the IPs 


specifications are parsimoniously revised until the two records nearly match. At this point, we 
cations, that works the problem in a way which 


have an IPS, with precisely known specifi x 
symbolizes one person's working. However, different people generate different records: во how 
need the IPS be modified to model this or that record? It transpires that relatively minor alter- 
ations are needed: ‘small causes can bring about great divergences between search paths ’ (p. 301). 
Next, how need the IPS be changed to symbolize performances on other problems of the same 
type, e.g. CROSS + ROADS = DANGER? And on other problems of different types, ie. logic and 
chess? The book pursues such questions and reports precise, empirically derived answers in the 
form of IPS specifications which are, by implication, the kinds of specifications that need to be 
imputed to a person when viewed as an TPS who is capable of performing as he does. In brief, the 
book is important twice over. First, it delineates a conceptual framework (the IPS) which is 
more complexly precise than could have been imagined 20 years ago, and which enables us to 
view coherently a wide vista of human knowledge-handling performances. Secondly, it shows in 
detail what happens when this framework is applied to a limited repertoire of task problems 2 
volving symbol systems of relatively. restricted scope and, with respect to these tasks, it provides 
answers of greater fullness than hitherto possible to the key question: what is involved when 


а person works a problem? $ b Bs S 

A broad look E IPS approach urges me to three general conclusions. First, itisa scien 

historical advance in cognitive studies and contains possibilities of extension to phenomena only 
PSY 64 
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lightly touched by the book, e.g. development, about which the authors remark in alm 
Herbartian language: ‘The human IPS must grow itself into its normal adult state. . . At 
moment of growth the ongoing changes in the cognitive system must be capable of being as 
lated by the system that is already there, at the same time that the latter remains in reas 
working order. This requirement for a capacity to develop while performing may well im 
certain structural similarities among all human cognitive systems’ (p. 866). Secondly, the rig 
ness of IPS specifications which are demonstrably needed to mimic ‘simple’ problem solving 
a forceful reminder that many traditionally either-or issues are properly questions about 
contributions, e.g. the structure-content controversy in reasoning. Over the decades we 
psychologists put all emphasis on formal structure, leaving intractable what Piaget calls déca 
or alternatively on specific content, leaving the mystery that reasoning ability is often relati 
content-free. Thirdly, the IPS approach promises to meet eventual limitations of a kind 
in the history of science. The approach certainly applies to much analytic thinking and possib 
also to much intuitive-affective thinking. But zealous application will lead to detailed comples 
ties exceeding both practical utility and people's limited capacity for comprehension. The 
practical constraints, on our merely discovering more and more complex IPSs, will demand 
finding ways of simplifying our knowledge about IPSs. However, we do not face those limitation 
just yet. When we do, let us hope for psychologists of Newell and Simon calibre to help us, 


I. M, L. H 


Systematic Introduction to the Psychology of Thinking. By D. M. Jonxsox. New Yon 
Harper & Row. 1972. Pp. x +498. £5.10. 


The main problem facing a writer of a textbook on thinking is to decide on the legitimi 
domain of his book since, unlike lecture course topics such as perception and learning that fü 
fairly readily into recognizable packages, the field is very ill-defined. Whatever the final deci 
there will be some dissatisfied readers and this book is not likely to escape the same fate, ev 
though the author's scope is wide indeed. There are chapters on concept formation, the relation 
ship between language and thought, problem solving (including a short glance at comput 
simulation studies), logic and reasoning, creative thinking and, finally, a substantial section 
judgements; the whole being prefixed by a somewhat eclectic historical introduction. Exper 
ments are brought in freely to illustrate points and each chapter provides a useful starting: 
for any undergraduate. The words ‘systematic introduction’ in the title seem to refer to h 
organization of the relatively self-contained sections rather than the book as a whole, since th 1 
is little attempt to coordinate across sections, nor are there any general concluding rema k 
~ perhaps, however, this would be expecting too much in such an amorphous field. - 

Omissions there certainly are. For example, there is no mention of the recent work of Sokol! 
in the short dismissal of inner speech and no reference to the investigations of British and Amen 
can workers into the correlation between thought processes and EEG recordings — in fact, the 
is very little on the relationship between th 
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Brain Mechanisms and Mind. By Ккттн Oatiny. London: Thames & Hudson. 1972. 
Pp. 216. £2.25 and £1.25. ` 


A number of readers will undoubtedly be heard to murmur that the title of this book belies its 
content, for there is no mention here of hypothalamus or hippocampus, nor of Hebb, Luria or 
Pribram, nor of the traditional approaches to the study of brain processes which normally spring 
to mind when physiological psychologists discuss this topic. The author’s view of brain research 
is altogether different, a view which would be immediately apparent if the book had been given 
the equally apt title, 'Computer Mechanisms and Behaviour'. Some will regard this book as 
a breath of fresh air, others as an icy blast; the author clearly sees it as a harbinger of a wind of 
change blowing through neuropsychology. 

‘The book sets out to manufacture an identity for a field of research comprising neurophysiology, 
experimental psychology of animals and men, linguisties and machine intelligence. This enter- 
prise embodies a statement of the author's personal philosophy and the coherence for this venture 
is engendered by recognition of the brain as an internal representation of the outside world, 
a concept proposed forcefully by Kenneth Craik, from whom the author has derived obvious 
inspiration. From this point of departure the book develops two themes. First, the exposition of 
a principle for the study of the brain, and secondly the application of this principle to a number 
of behavioural phenomena. 

The principle, and the central idea of the book, is that brain-behaviour research must proceed 
through the use of models. This entails specifying the operations involved in behaviour processes, 
constructing a model to simulate the behaviour and, finally, to ensure the validity of the model, 
devising a computer program to enact it. Here then is the key issue: when, and only when, 
behaviour has been simulated by a computer model is it possible to see how the brain would do 
the same job. To substantiate the argument the author elucidates a number of similarities be- 
tween brains and computers. Computers have elements capable of acting as switches at logical 


performs simple logical operations’ (р. 22). Not all readers will be convinced by this analogical 
argument. Not only is there a tremendous disparity in scope between а human brain and the 
most complex computer but, more basically, there is evidence that the neural junction has com- 
plex substantive properties over and above the switching of impulses. Junctional activity is both 
analogue and digital. ae 
Notwithstanding the counter-arguments, the message for brain researchers is this: first, under- 
stand computer-behaviour relationships; then since the brain operates in principle like а com- 
puter we are able, ipso facto, to understand brain-behaviour linkages. This argument is applied 
seriatim to the fashion in which the brain regulates purposeful behaviour, memory, learning, 
language and thought, and the modelling approach is envisaged аз propaedeutic to direct study 
of the brain. Consequently, traditional methods of brain research such as stimulation, extirpation 
and lesioning, electrophysiological and biochemical monitoring are eschewed as being premature. 
‘Almost certainly it is a mistake to suppose that the brain will be understood simply by opening 
it up to look and prod inside’ (p. 131). This strident tone is somewhat paradoxical, for certain 
passages of the text contain guarded tributes to, inter alia, Penfield, Lashley, and Hubel and 
Wiesel, whose work involving the techniques of stimulation, lesioning and recording, respectively, 
has not only been far from inconsequential, but has unearthed principles of brain function sub- 


sequently incorporated into computer models. 
The tone of this review reflects th 
ie this, for Dr Oatley has composed an eru 
photographs and anecdotes, and revealing an expansive т йк р 
parate fields of research encompassed by the text. The book forms part of a series primarily in- 


i i i i will surely 

tended, according to the publisher’s notes, to interest the general reader. This much 

be achieved, and in addition the author’s literary skill and persuasive style will undoubtedly 

indoctrinate a general audience with his radicalism, perhaps rather too easily. dd 
Dr Oatley is clearly aware that he has written a provocative and contentious book. In the pre- 

th him as they see fit. My guess is that a good proportion of 


face he invites readers to disagree wi 
students and their teachers drawn to this book will take up the challenge. JOHN E. BLUNDELL 
9-2 
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Decision Theory and Human Behavior. By WAYNE LEE. New York: Wiley. 1974, 
Pp. x +352. £6.15. 1 


"This book is an introductory survey and evaluation of decision theory in psychology’, Way 
Lee states in the preface to his book, and the succeeding chapters live up to that promise, 
starts with a discussion of rationality, then explains in Chapter 2 the elements that form 
basis of decision theory, probability and utility, and goes on to discuss expected value, expected | 
utility and maximin as principles of choice. Chapters 3 and 4 are extended discussions of proh. 
ability and utility. The next five chapters cover gambling behaviour, probability lea 
signal-detection theory, probability revision and game theory. Chapter 10 is an overview. 
which he makes links between decision theory and other psychological theories, suggests some 
applications, and hints at future developments. With over 500 references, the book provides at 
least a glimpse of all aspects of behavioural decision-making. It is written in a straightforward 
style, and makes only occasional demands on the mathematical skills of the reader. 

The best chapters concern topics closely related to the author's own research interests: prob: 
ability learning and signal-detection theory. It is refreshing to see signal-detection theory devel- 
oped from the broader viewpoint of decision theory, for then the workings of the expected value 
principle and Bayes's theorem are more apparent, thus leading the reader to make links with the 
earlier chapters of the book. 

1 am least happy about Chapter 8, ‘Information, Dynamic Decision Theory, and Bayesian 
Statistics’. First of all, it is too short, judging by the size of the literature on these topics as com: 
pared to others in the book. The work on probabilistic information processing (PIP) systems, for 
example, is given only one paragraph, and that is devoted mostly to one study that does not 
represent the conclusions of subsequent work. Nowhere does Lee mention the work of the late 
1960s, which has found that PIP systems offer substantial improvement over unaided hi man 
judgement and over frequency-based statistical models in arriving at diagnoses in the face of 
uncertainty. 

Secondly, his critique of Bayesian statistics is outdated. He repeats the criticisms Binder made 
in his 1964 Annual Review of Psychology article, that Bayesian ideas had little to offer of practical 
import. Lee asks for some ‘real-life examples of Bayesian methodology’, looks for them in Ward 
Edwards's recent publications in the Journal of Experimental Psychology, and, failing to find 
а single Bayesian analysis, concludes that ‘a parade [of Bayesian procedures] for the sake of 
teaching and demonstration is much needed and should be encouraged’. But a great deal ha 
happened since Binder's review, and Lee looked in the wrong places. A number of very good text: 
books and monographs on Bayesian statistics appeared in the 1960s, and each provides am 
extensive ‘parade’. Furthermore, in the Psychological Bulletin alone he would have found several 


Lee’s preference for a relative frequency view of probability also colours his evaluation of the 
experimental literature on probability assessment. A personalist would have said more than 1e 
about scoring rules and studies of consistency and less about studies of accuracy. The discussion 
of probability learning would have been different had he adopted a personal rather than & fre- 
quency view of probability and perhaps he would have given more attention to the risky-shift 
phenomenon. He develops probability theory by first considering the mathematical properties 
of probability, yet takes the von Neumann-Morgenstern axiomatic approach to utility theory: 
A personalist would start with the Savage axioms and then develop both probability and utility 
as well as the expected utility principle from the axioms, commenting on the mathematical pr 
perties of the measures along the way. 

In Chapter 10 I would have liked to see the links made between decision theory ела 
work on need-achievement. Something should be said as well about applications in m i 
diagnosis and in business, for important empirical and theoretical work has been done in bot? | 
areas. 
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The considerable achievement of this book is that Lee has managed to cover so much so clearly 
in only 350 pages. Students of decision theory will not find his book easy, but with modest effort 
will gain a view of the field that has previously taken much longer to acquire. 


LAWRENCE D. PHILLIPS 


Biology of Memory. (Symposia Biologica Hungarica, Volume 10.) Edited by G. АрАм. 
Budapest: Academiai Kiadó. 1971. Рр. 372. £5.00. 


This volume reports the proceedings of a four-day symposium held at the Biological Research 
Institute in Tihany, Hungary, in September 1969. There were 65 participants altogether (the 
frontispiece provides us with a group photograph of 48 of them), and it is perhaps not surprising 
that a majority of them — almost two-thirds — were from Hungary. Books such as this one not 
only serve as a useful reminder that a considerable amount of research in psychobiology, for 
want of a better word, is being carried out in places other than the U.S.A. and Britain, but also, 
and more importantly, they make some of this work rather more readily available. 

Most of the 30 papers contained here are followed by discussion which, necessarily and no 
doubt very usefully, had to be digested somewhat, and the whole is divided into six sections. 
Throughout the book there is a wealth of detail and data both in the text and in the form of 
graphs, tables and diagrams. Most of this is, of course, very welcome, but from time to time the 
amount of detail provided has more an obscuring than an illuminating effect. Many of the papers 
are good. Some are very good. But others are distinctly disappointing. And the justification for 
the inclusion of just a few of the papers, even ignoring for the time being the learning-memory 
controversy, is arguable. 

Tn Section I, which is entitled ‘Morphological Background of Memory Processes’, the opening 
paper is a well-reasoned and highly relevant contribution by Professor Szentágothai on ‘Memory 
Functions and the Structural Organization of the Brain’. This is followed by a very good paper, 
but one whose relevance is queried, by Gaze and Keating, in which they report some of their 
extremely elegant work on the retinotectal connexions in the developing anuran visual system. 
However, they do admit at the end of their paper that “The significance, if any, of this develop- 
mental mechanism for the study of learning and memory is, of course, unknown’ (p. 42). The 
other two papers in this section contribute little or nothing to the morphological problems of 
memory. 

ee in Sections II, III and IV deal specifically with questions of the biochemical nature of 
memory, and there are some very interesting data to be found here. Nevertheless, the various 
experiments investigating the transfer effects following injections of RNA or protein extracts of 
trained brains report rather contradictory results. This area of contradiction is dealt with well 
in the paper by Ungar and Fjeldingstadt, in which they differentiate between. the storage of 
information (RNA?) and the transfer of information (proteins?). ‘What is surprising 1а that they 
are apparently the only participants who were familiar with the important finding of Luttges et 


al. (1966) that negligible amountsof intraperitoneally injected RNA cross the blood-brain barrier, 


Secti i ith ‘Electrophysiological Concomitants of Elementary Learning’. 
ection V is concerned with lectrophysiologi ae ано pots 


And there are, in fact, a number of papers in previous sections " 
lems of habituation, conditioning, learning and retention. Thus the range of phenomena under 


investigation is rather wider than the title of the book implies. One of the issues this raises is 
ersight is often a source of some con- 


th used, and such an ov: 
e need to define the terms that are , hero was held just a few weeks after the Inter- 


at which several symposia on learning and. memory 
his opening address to the present symposium, *an 
atmosphere of scepticism and pessimism has been characteristic of these meetings a I о 
agree with such a pessimistic view. Let us hope that our symposium will not notify 8 i z з 
but the start of a real understanding !’ Alas, little further light appears to have dc she ^ be e 
contributors to this Hungarian osium. Methodological problems and difficulties of inter- 


the di; i i ely valuable, pls 
a yet хо 
controls, which generally refer, of course, to the experimental designs and techniques employe 
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in the various laboratories. But more fundamentally, before we begin to investigate the biolo 
basis of memory, we need to state quite categorically what we mean by the term ‘memory’, 
when a lack of agreement here is followed by a lack of standardization of experimental design, 
is hardly surprising that there should be such a diversity of results and of interpretations of then 

The final section contains two papers on “Theoretical Biology and Memory’. The second 
these, by Dr Sebestyén, describes a neuronal model for memory, which uses the rather nove 
analogy of a pipe organ! 

Each section ends with fairly brief concluding remarks by the chairman for that session. Hoy 
ever, introductions to each section as well, by the editor, would have been rather more u 
The other criticism of the book itself is the annoying lack of either a subject or an author i 

Overall, this volume is a useful addition to the literature on the biology of memory and lea 
for the advanced student in this field. 


The Biochemistry of Functionaland Experimental Psychoses. By Hans W EIL-MALE 
and STEPHEN I. Szara. Springfield, Ill.: Thomas. 1971. Pp. xviii + 406. 


At a time when it is becoming increasingly difficult to keep abreast with the relevant publi- 
cations in the biochemical aspects of mental illness, this is an ambitious and timely publicatio 
The 22 chapters of the book are divided into four sections. The first section introduces the b 
physiology of the neurotransmitter amines, and the second and third sections respectively d 
with the biochemistry of the affective disorders and schizophrenia. The last section, which 
largely devoted to various aspects of the experimental psychoses and the work on hallucinog 
substances, also considers the theoretical questions associated with the use of models of psychost 

The book is, in fact, a series of condensed reviews of different aspects of the field, with the 
chapters arranged in a logical sequence. Each short chapter weighs the evidence for the variou 
hypotheses in a concise and readable style. The result is a very comprehensive account of th 
situation at the present time, containing a total of more than 1500 references. It is, perha] 
a pity that this has necessitated considerable brevity and some omissions. Academic psy 
logists, for example, will be disappointed by the lack of reference to learning theory and beha 
oural models of psychosis. More serious, perhaps, is that nowhere is there an attempt to definep 
chosis or schizophrenia, nor any mention of the importance of operational definitions, especially 
in assessing the specificity of biochemical concomitants for schizophrenia. 

Broadly speaking, a ‘medical model’ of the psychoses is adopted, but within that frame 
а balanced view of the various theories is maintained. The biochemistry of the affective diso! 
is dealt with in 38 pages in Section 2. The changes in cerebral amines, water and mineral 
bolism, carbohydrate metabolism, and pituitary-adrenocortical function are presented, 
emphasis being on the amine hypothesis of mood disorder, 

In the section on schizophrenia, all the old favourites, such as taraxein, the Frohman factor 
and the ‘pink spot’, are given a fair hearing. It is, however, refreshing to read that the claims 10 
the ‘pink spot’ in schizophrenia ‘have come under heavy attacks which have forced th 
abandonment’, although seven pages are none the less devoted to making the point. Моге recen! 
studies, such as the isolation of trans-3-methyl-2-hexenoic acid as the possible odoriferous sub. 
stance in schizophrenic sweat, are also critically reviewed. No one particular hypothesis is held up 
as the most likely biochemical basis for schizophrenia, although, in the final chapter, it is 
that a ‘chemical trigger model’ would fit most of the available data. According to such a theo 
a chemical agent would only be required to produce an acute psychotic syndrome, and th 1 
an abnormal process would continue inexorably long after the initiating agent had been ше! t 
lized. The authors wisely do not specify any particular ‘chemical trigger’, but it does appear tha! 1 
there has recently been a shift of emphasis by American workers from the catecholamines to the 
indoleamines. For example, it is of interest that, while no endogenously produced psycho! H 
has yet been proven, these authors introduce N,N-dimethyltryptamine (ОМТ) in Chapter», 
its chemistry and metabolism are discussed in Chapters 17 and 18, and finally, in Chapter E. 
they suggest that it is the most likely candidate. Nevertheless, while DMT is evidently © 
established hallucinogen and is present in certain naturally occurring hallucinogens, апо. 
enzyme for its conversion from tryptamine in vitro has been found in human brain, it has 50 by 
only been found in the urine of schizophrenics on MAO inhibitors by one worker and not 
others, and its presence in acute schizophrenic blood is confined to one unconfirmed report. 
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again, we seem to be getting near, but not yet near enough, to a solution to the enigma of 
schizophrenia, and we must not forget the lessons of previous misplaced enthusiasms in this 


field. 

The treatment of the experimental psychoses in Section 4 is essentially psychopharmaco- 
logical, and there are also interesting chapters on the problems of evaluation and on the rela- 
tionship between functional and model psychoses. 

While this book is intended ‘primarily for the use of the active investigator in the area of 
psychiatry and neurochemistry’, I think he will find it introductory and will be disappointed by 
its brevity, although it would be a very useful reference source. On the other hand, psychologists 
and others not familiar with biochemistry will find it lucid, informative and surprisingly easy to 
read. It is, indeed, a short, up-to-date and comprehensive review of this large area of great pro- 
mise for the ultimate understanding of the basis of psychotic illness. For students, particularly 
postgraduates training in psychiatry and those involved in psychiatric teaching programmes, 
I believe this book will prove to be invaluable. D. J. KING 


Psychological Probability or the Art of Doubt. (Advances in Psychology, Volume 3.) 
By Jons COHEN. London: Allen & Unwin. 1972. Pp. 141. £2.95 and £1.50. 


This is one of those little books which could have been a big book. While reading it I was 
reminded more than once of similar but more successful attempts to show how an essentially 
simple psychological concept can be extended to a broad range of human activities, for example, 
Berlyne's Conflict, Arousal and Ouriosity. Unfortunately, this book lacks power, although it 
shows considerable sparkle. Too many things are dealt with much too superficially. It makes 
a challenging and lively evening's reading. I certainly enjoyed it; but it irritated as well. There 
are too many ‘off the cuff’ comments, bright and perceptive, but more suited to common-room 
causerie or to an after-dinner speech than a monograph. What is nice about it is its refreshing 
breadth of viewpoint and its capacity to cock a snook at some middle-aged ideas. It is the sort of 
book which makes you worry about the sort of psychologist we now produce, the dyed in the 
wool professional. Gone are the days when we attracted graduates from other fields; literate, 
well-rounded men, with a feeling for the humanities. Psychology ought to be the last place to 
find ‘two cultures’. But we are in dreadful danger of letting everything slide into the hands of 
the laboratory-minded. The problem is, of course, how much we can be willing to use examples 
from art and literature as a substitute for careful and considered theorizing. Ideas to make you 
think, yes; but not ideas to help you stop thinking. And this is where the book falls down. There 
is too much willingness to lean upon literary examples, too little effort to show how these examples 

is created but lost. 


John Cohen introduces us first of all to the distinction between statistical and psychological 


probability than the innumerate subjects of the study in question. This defect, I am sure, cuts out 
a good proportion of potential readers. Actually, these experiments sound very ingenious and 
spark off a desire to hear more. You want to know more about the variables involved. You would 
like to know, for example, about the effects of training upon the statist ically naive subject. But 
the desire is frustrated, unless you are willing to chase up the original articles. 


The last four of the eight chapters are potentially the most original. They are: ‘The Nature of 


Gambling’, ‘Uncertainty in Medicine’, “Uncertainty in Crime’ and ‘Chance and Doubt in Art 
and Lowe ’. The quinti at issue here are of great interest and have been neglected qim n 
long by the mainstream of psychology. Regrettably one gets really no more than an 2 ded o 

the beginning of an approach to the problem. Take the final chapter. You think n Vii | €: | 
an experienced psychologist getting to grips with а question most of us ben ла тезата у de 
some time (or if you're lucky, several times). How will he tackle it? Well, you ippointed. 


Here is a sample. When talking of uncertainty in love he says: *Doubt, rather than music, is the 
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food of love. Hence the antithesis often drawn between the poetry of romance and the pro 
marriage; the former must wane and die for the latter to prosper. They cannot co-exis 
taneously, for romance is nourished by uncertainty, whereas marriage rests on repetitious ach 
ment. What counts in romantic love is the chase and the hunt, not capture and possession,’ i 
this a psychologist talking about love, or a psychologist talking about a novelist talking 
love? It is not quite clear. I think I prefer the colour-supplement quasiempirical approach to 
anectodal armchair stuff, which is analogous to the case-history approach to psychopatholog 
John Cohen lets us down because there will be others in other disciplines who read this bool 
I think we could do better (certainly Berlyne does many of the same things better), I haye 
suspicion that a lot more has been said about uncertainty and risk in crime than is hinted at 
Chapter 7. The author is willing to examine, in detail, obiter dicta statements by learned judg 
and policemen but not to look at work by eriminologists. Then again, take for example theno 
of uncertainty in medicine. Robinson's recent book The Process of Becoming Ill is a novel empirie 
study of some of the variables involved in taking the decision to visit your general practition 
Serious studies of this sort, which are precisely about the questions which John Cohen hi 
asks, are simply ignored. The chapter on gambling (28 pages) is the longest and best and prese 
a systematic contrast between statistical and subjective probability in that true-life situati 
which illustrates the contrast so well. At the outset Cohen suggests that this is a problem 
multidisciplinary concern involving issues in ethnology, economics, ethics, mathematics and 
psychology. True, but unsubstantiated by the text. Many interesting ideas here, but they 
just not organized. Experimental models of gambling are given detailed treatment, but there is 
no attempt to integrate these with other viewpoints. 4 
Tn this book, Cohen is clever, witty, cheeky and sometimes wise, but rarely profound. Thereis 
no structure or overall viewpoint and when you finish reading it, you remember that it am 
and made you stop and think for a moment, but you cannot remember why. I recommend it as 
a text for a set of tutorials. It is the sort of book that can be bad without being dull. There is 
plenty here for students to get their teeth into and they will not fall asleep reading it. 


ANTHONY GALE 


Army Ants: а Study in Social Organization. By T. C. SOHNEIRLA. (Edited by Н. З 
Tororr.) San Francisco: Freeman. 1971. Pp. xx + 349. £5.70. 


Selected Writings of T. C. Schneirla. Edited by Lester R. ARONSON, ETHEL TOBACH, | 
Jay S. ROSENBLATT and DANIEL S. LEHRMAN. San Francisco: Freeman. 197 : 
Pp. xiv + 1032. £10.20. 


characterized by a number of remarkable features. Dorylines have highly predatory feed! 
habits and colonies mount mass raids against mainly insect prey. Colonies are of large size, Vat) ved 
according to species from 60,000 to 20,000,000 workers. Each colony has a single, longi 
wingless reproductive female. This ‘queen’ is much larger than the workers and highly producti 
regularly laying immense batches of, again depending on species, from 30,000 to a million 
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more eggs which develop into all-worker broods. The queen also produces oceasional, much 
smaller, sexual broods under special environmental conditions. Finally, each colony alternates 
between periods of nomadism and sedentariness which correlate with the lack of a permanent, 
fixed colony site and the founding of a series of temporary nests or ‘bivouacs’. 

The book is organized into 14 chapters, starting with a general introduction to army ants and 
problems of their biology. Subsequent chapters deal with the colony and its members; the bivou- 
acs; raiding; the emigrations; the broods; functional cycles and nomadism; the queen ; males and 
young queens; colony division; the new colonies; individual and colony; Aenictus (army ant on 
à small scale), and the doryline colony as an adaptive system. In his foreword, Topoff poses the 
question of what prompted Sehneirla to start his work on army ants; the answer — which may 
give surprise but which quite typifies the man — was that Schneirla wanted to discover (in 1932) 
whether it was feasible to use in the field the scientific methods of laboratory research in order to 
elucidate some of the social behaviour of the dorylines. Topoff stresses Schneirla's achievement 
in establishing the effectiveness of this approach, in generating new ideas about the causation of 
the cyclic behaviour of army ants and in placing psychological studies on a truly comparative 
basis. Schneirla himself highlights the “brood stimulating effect or ‘energizing effect of the 
brood’ on the cyclic behaviour of the colony as his principal finding and contrasts this with 
previous theories which claimed that eventual shortage of food in the colony vicinity was re- 
sponsible for sporadic nomadism — adding, characteristically, that no interpretation ‘could have 
missed the truth more widely’. He returns to this theme again and again in the progress of the 
book, rejecting the hypothesis that the control of the unique doryline cycle of alternating nomad- 
ism and sedentariness is environmentally determined or due to any *innate' rhythm of the queen. 
He demonstrates how events in the cycle are correlated with the development of successive, со- 
ordinated, all-worker broods and suggests that it is the social stimulation, on the adult workers, 
of these developing broods (especially as they emerge as callow, young workers and while there 
are growing larvae in the colony) that initiates and maintains migrations and intensive raiding 
after sedentary periods during which the brood was in pupae. This theory is presented persuasively 
and one cannot but be impressed by the wealth of accompanying data on this and other aspects 
of doryline behaviour. 

Yet, while Schneirla’s book on army ants is a most welcome and valuable addition to the 
literature, it is somewhat of a disappointment to this reviewer. The reasons are not easy to pin- 
point but may be partly a question of style and presentation: though intended to be semi-popular, 
the book is by no means easy to read, is inadequately introduced, and tends to be very repetitive 
(though lacking chapter summaries to help the reader along). By and large, it is the fascination 
of the facts themselves and respect for the integrity and devotion of the author that carries one 
through. There is also the strong possibility that the subjects and phenomena covered are not 
really suited to the type of investigation and interpretation undertaken — that the whole problem 
might better be tackled by a more strictly zoological and ethological approach (though the latter 
would have been anathema to Schneirla himself). No attempt was made in the field to study 
quantitatively the effects of food supply on colony behaviour, though this point is central to 
Schneirla’s theory. The level of behavioural description is very broad, being largely what Hinde 
ce’, which brings with it the danger of overinterpretation. 


has called ‘description by consequen: ? А 
Above all, there seems to be a frequent failure to distinguish clearly between causal and functional 


aspects and between proximate and ultimate factors determining events. 

Army ants are also the subject of four of the selection of 34 Schneirla papers brought together 
by Aronson et al. in a massive companion volume. Although army ant papers represent about 
a third of the titles in Schneirla’s total output, in view of the recent publication of Army Ants it- 
self, the editors have wisely restricted the number included here and given instead a ае 
collection covering Schneirla’s many-sided other interests in comparative psychology. Some 0 
mainly in the light of slight amendments made by Schneirla 


the study of behaviour (two papers) ; (4) on the development of behaviour and the concept of 
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reprinted, including his blasts against ethological theory in the field of behavioural developmg 
especially the concept of ‘innate’ behaviour. His criticisms, together with those of D. 8. 
and others, were partly responsible for much rethinking by certain ethologists, even though] 
own alternative theories (represented here in several papers, and also in Army Ants) are porh 
even more controversial. Each part of the book is introduced with a short, instructive essay 
Aronson and Tobach, who also contribute a preface ; there is a complete bibliography of Sch 
writings and a good index. Together with Army Ants, this book is a fitting memorial to Schneir] 
work and will be essential reading for those wanting to know more about his theories, me 
and observations. K. E. L.S 


The Drinking Man: Alcohol and Human Motivation. By D. C. MOCLELLAND, W.N 
Davis, R. KALIN and E. WANNER. New York: Free Press. 1972. Рр. 402. £ 


This provocative book sets out a series of experimental reports and discussions, by vari 
authors, on the title topic. That the material has been organized into a whole which has bo 
cohesion and continuity is no small achievement. The first ten chapters present findings fron 
empirical studies, and the last five contain discussion of certain theoretical explanations 0 
drinking behaviour. 

The principal argument of the book is that men everywhere who drink heavily do во to increas 
feelings of ‘personalized power’. Much of the basis for this argument lies in certain factor-analyt 
studies reported in the early chapters. It is a pity therefore that these analyses are not reporte 
in more detail, as in many ways they are crucial. Nowhere, for example, is there a precise sta 
ment of the variance accounted for by any of the reported solutions. In one instance, an ‘intuit 
rotation is performed, apparently in order to fit better with the hypothesis (‘To rectify th 
situation, we decided to rotate the factor axes by about 20° counter-clockwise’; p. 80). The la 0 
of any statements of variance is doubly unfortunate, since many of the correlations used in thi 
analyses are very low. For example, in Chapter 5, the authors write: ‘...we have shown th 
drinking, along with sex and vicarious experience, are important manifestations of concern will 
power...’ (р. 112), and later: ‘...we have achieved a preliminary confirmation of the relation 
ship between n Power and drinking...’ (p. 113). Examination of the correlations used in t 
analysis shows that ‘n Power’ (power motivation) correlates — 0-01 with drinking, 0:05 
vicarious experience and 0-08 with sex, and that none of these approaches statistical (or sub: 
stantive) significance. In the final chapter the senior author notes that ‘it should always b 
remembered that any of the generalizations accounts for at most 20-25 per cent of the variance 
(p. 333). This shows that the authors are well aware of these problems, but also indicates thal 
certain generalizations account for rather less that 20 per cent of the variance. 

At certain points in the book the presentation of data is slightly odd. In Chapter 14 а cour 
ous attempt is made to evalute a three-day treatment programme based on the ‘perso 
power’ hypothesis. Although 35 men participated, results are presented only for the first si 
problem drinkers. What happened to the rest? In addition, the fact that any treatment progra 
is likely to have at least some effect makes the findings difficult to evaluate. Similarly, though o 
a more general level, it would have been interesting (though perhaps not essential) to hav 
attempted some examination of the power motivations of teetotallers somewhere within tà 
посе, One may merely note in passing that the adult Hitler was teetotal, vegetarian and non 
smoking. 

The authors explicitly restrict the scope of their findings to males and to spirit drinkers 
Since they conclude that ‘the alcoholic experience has a common core for men everywhere ang 
that they drink to get it’ and ‘the experience centres everywhere in men on increased thought 
of power’ (p. 336), the failure of the ‘power’ hypothesis to explain beer and wine drinking ( 
being the staple diet of many alcoholics) and its ambivalence for individuals who drink SPI ] 
with ‘chasers’ (a practice common in Scotland) suggests that a less all-embracing conclusion 
might have been more appropriate. Women's drinking is left unexplored, and it is indeed а j Я 
difficult to see how some of the ‘male’ sources of motivation could apply to females, particular 
those concerned with aspects of ‘maleness’ and masculinity. EV... 

On the positive side, however, the book shows evidence of. great ingenuity in the devising © 
'reallife' types of experimental setting for much of the empirical work and, notwithstan А 
the difficulties of control, much credit is due here. There is a great deal of material which is help 
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from the point of view of research strategy and technique, The writing style is pleasingly en- 
thusiastie in tone throughout the book. The main reservation is that the authors seem to be so 
convinced by their own theory that they perhaps go a little too far in trying to incorporate some 
of the empirical findings into their theoretical framework. In Chapter 13, on the topic of this area 
of research, McClelland writes: ‘...we fully realize that psychological theorizing in its present 
stage of development is so loose that almost any theory can account. for almost any set of facts’ 
(p. 293). The book does little to alter this situation. JOHN DAVIES 


Human Behavior and its Control. Edited by Wittram A. Hunt. Cambridge, Mass.: 
Schenkman. 1971. Pp. 157. $5.95 and $2.95. 


Eight of the chapters contained in this slim volume were presented as papers to the 1970 
annual meeting of the American Association for the Advancement of Science, which was held in 
Chicago. They are preceded by a somewhat defensive introductory chapter in which Hunt seeks 
to justify the constitution of the original symposium. The AAAS Psychology Section had ap- 
parently stipulated that the proceedings should. appeal to a wide cross-section of scientifically 
sophisticated laymen as well as to professional psychologists. Consequently, an effort was made 
to capture a representative pieture of contemporary American psychology by inviting speakers 
from various diverse specialities. 

The eight chapters are concerned with sleep disorders and control, the provision of a partial 
taxonomy of the reaction types of experimental subjects, the behavioural and social consequences 
of urbanization, ‘contracts’ and encounter groups, ethical problems in behavioural control, the 
concept of ‘mental illness’, the experimental manipulation of attitudes and values, and university 
and college campuses as controlli determinants of behaviour. To some extent it is perhaps 
inevitablo that there is no logical framework to a book dealing with such a variety of subjects in 
80 little depth; although most chapters are well-written and some are even entertaining, they 
could be reshuffled into any order and it would make precious little difference to the flow of the 
book. 

Whether the topics are truly representative of modern-day psychology on either side of the 
Atlantic is extremely dubious (especially to those who consider themselves developmental, in- 
dustrial or comparative psychologists), but all are currently in vogue and this is probably the 
book's saving grace. The separate contributions should whet the appetites of any general readers 
who happen across them, and they should prove stimulating to undergraduates arriving fresh on 
the scene. Even so, the book has no obvious market and its sales are likely to be affected adversely 
because its title is not entirely suited to the content: it is Hunt's own suggestion that the word 
‘understanding’ should have been substituted for ‘control’ in the title. The teacher will discover 
that the book contains little new material and few novel ideas, and students may replace the 
volume on the bookshop shelves after noting, first, that most of the authors introductory re. 
marks are inadequate and, secondly, that there are no review papers. Hunt informs the reader 
that literature surveys were specifically excluded from tho symposium, beonuso they aro in- 
variably difücult to assimilate at the time of hearing. But who wants to buy а book that oan bo 
digested in the space of two to three hours? The editor offers few clues as to whom it is primarily 
directed, but if ¢ is meant for those same scientifically inclined laymen or students from other 
disciplines for whom the symposium was intended, then а glossary of jargon would not have 


been inappropriate. logical 

Hunt dies the point that psychology today is moro, technol ponen "roman 
orientated and he discloses that the theoretical or systematio orientalis hat he fala to say 
not allowed to influence whether an area was represented at сен approach 2 M. 
is that the authors’ levels of discussion are almost as disparate — and казы will 
Tho variations in style and presentation will not pass unnoticed, fou ater ine daro 
find themselves irritated by the lack of uniformity. Most chapters contain some non TA E e in 
aimed at developing a thesis but several contain no empirical data and are MAY гарбе 
nature. The essay оп ethics, which is barely six pages long; os cep ciui) ү , 
while the chapter on experimental subjects is laden with more em nm than how muoh, is 

"There is always room for the book which tells tho reader naim eode ight then prehensive 
known within particular areas of study but if it is deliberately Ss 
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introductions and overviews are essential. Опе is left pondering not about psychological matte 
but about the differences in the functions of a convener or chairman of a symposium and those 


an editor of a book. TONY CHA 


Social Contexts of Messages. Edited by E. A. CanswELL and В. Rommerverr, London 
and New York: Academic Press. 1971. Pp. ix+ 163. £2.75. 


Social Contexts of Messages is the first monograph in a series reflecting European social psycho. 
logy. It originated from a summer school partly sponsored by the European Association of 
Experimental Social Psychology who furthered more informal meetings between the various 
contributors. The Association is to be congratulated on its enterprise in sponsoring the series and 
on the intellectual merit of this book. 

As Carswell and Rommetveit say in their introduction, the tone of the monograph ‘is set by 
a flavour of discontent with the present state of affairs in psycholinguistic research’. That di 
content stems from the tendency of psychologists to correlate psychological processes with logical 
linguistic structures, rather than to explore the nature of human communication. The authors do 
not spell out a changing approach to empirical research, but underlying many of the papers ong 
observes the hope that psychologists can seize the naturalness and complexity of behaviout 
without failing in intellectual rigour. 

The monograph was not designed as a theoretical unity. The studies reported are grouped 
under three headings. Part I briefly indicates the general background. Part II examines the 
utterance in its extralinguistie and social context. In Part III certain aspects of the intralinguistio: 
context are studied, namely word order, impression formation and retention. Certain lines of 
thought are evident throughout the book; for instance, the influence of context. The quality of. 
the empirical work is on the whole good, with much tighter designs than are generally found in 
experimental social psychology. 


bination of reference to George Orwell, Husserl and the Munich Treaty with statistical precision 


ANGELA B. STEER 


Alone and with Others. By Murray MELBIN. New York and London: Harper & Row. 
1972. Pp. 333, $12.95. 


_ This book reports a field study of interaction between patients and aides (nursing orderlies) 
in one American state hospital and one private hospital, and develops a new method of analysing 
the meaning of units of social behaviour. The actual research findings are of some interest, 
tho method used is of considerable originality and importance. Starting with ideas derived E i 
Mead and Bales, the author pursues the analogy between social behaviour and language W! 
great success. 
The author sets out to discover the connotative meaning of social acts, which he E 

а pattern of relationships with other social acts: those coming before, those coming after, 
alternatives which commonly occur in the same situation. For example, *banters' by aides o 
in five situations, mostly of difficult behaviour by patients; there are ten alternatives 2 d 
situations, of which the commonest is asking the patient to stop whatever he is doing. He dedu 
that the meaning of banter is ‘between the poles of suppression, forbearance, and the 
management of a challenging situation’, rather than ridicule, sarcasm, reducing tension, 
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‘Shows no overt change of behaviour’, on the other hand, turns out to have different meanings 
in different situations. The meaning of situations can be deduced from the pattern of alternative 
reactions to them. The study of alternatives can be fruitful — obviously the significance of not 
shaking hands in some situations would be different if there was a 99 or a 1 per cent probability of 
shaking hands. However, this fits an information theory approach rather than a linguistic 
one = the meanings of words are not primarily determined by their places in sentences. On the 
other hand, Melbin has not worked out clear rules for interpreting his patterns of alternatives. 
He suggests that people learn the meaning of social acts, in his terms, through experience of 
behaviour sequences and of alternative responses. 

The empirical results are concerned with the reactions of aides in the two hospitals. There are 
interesting differences between them: the private hospital aides differ in numerous ways, such 
as interacting less, using less compulsion, being less permissive; the initiative for contact depends 
more on the patients. This is interpreted as ‘aloof servanthood’ as opposed to the ‘involved 
directorship’ of the state hospital aides. The differences are explained as being partly due to the 
greater number of nurses and doctors in contact with the private hospital patients; in the state 
hospital there was less competition for involvement with the patients. 

Behaviour was classified and recorded by four observers, and the categories were checked by 
interviews with aides. This method was adopted in order to classify behaviour in terms of its 
phenomenological meaning to participants. However, I feel that the categories arrived at 
represent a kind of concept formation on the part of the investigators, and in any case they miss 
the more subtle aspects of non-verbal signalling, for which film or video-tape is needed. A further 
problem is that there was no matrix of patient response to aides but only a matrix of aide 
responses to patients, and very little use was made of statistics in the analysis. 

The author uses the results to attack the concepts of role, norm and rule. However, it could be 
argued that he has found a way of analysing what the behavioural norms are, though these may 
be unknown to those following them. This is clearly a powerful method of analysing both in- 
stitutional social behaviour, and the social performance of individuals. Rules are another matter: 
they may be an important factor in behaviour, even when they are broken, as in jokes and 
insanity. 

An analysis is made of the use of non-verbal communication. The main conclusion is that there 
is more bodily contact in the state hospital, though the author recognizes that this could be due 
to class differences. He is apparently out of touch with recent developments in this field, which 
would suggest the need for different recording methods, together with a quite different categori- 
zation of non-verbal variables. 4 

The author presents a number of semi-philosophical ideas, which cannot be supported by his 
data, though he seems to think they are. He concludes that Cartesian dualism is wrong, that the 
mind exists in space and time, and that mind exists partly outside the body — as part of the social 
signalling system of social relationships. The important idea for psychology is his emphasis on 
the meaningful social act, and his extension of the idea of meaning by the table of alternatives, 
Perhaps this can be extended to include those features of social interaction which operate at 


a less molar level. MICHAEL ARGYLE 


Emotion in the Human Face: Guidelines for Research and an Integration of Findings. 
By P. Екмам, W. V. Frrmsen and P. ErrswonrH. Oxford: Pergamon Press. 
1972. Pp. 187. £3.75. 

i i i to be 
The contention that a person’s face can reflect and betray his emotions would seem 
regarded by most people as a truism. Amongst psychologists, however, it has been onsec iw 
greeted with resolute scepticism. This response, according to the authors of this short poa 
portant book, is based on an uncritical acceptance of a few empirical studies полшыш ds UT 
that the human faceisincapable of accurately revealing emotions. The main purpose of their boo! 


is to chal this * f pessimism’ about the face and emotion. 

In the asd bees Ekman and his colleagues attempt to unravel five conceptual 
issues that have obscured study of this topic, including the problem of display aco the € 
of generality of findings across persons, time, settings and judges, and the difficulty o: {шн " 
*blends (more than one emotion being depicted simultaneously). Each of these problems, 


ignored, can lead to spurious negative resulte. 
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In Part 2 these considerations are translated into useful prescriptions for empirical research 
Component and judgement studies are distinguished, cautions about their respective utilities 
made and specific guidelines for achieving generality of findings given. Two chapters deal wit 
ways of assessing the emotion terms used by judges, and the relative merits of free-responso and 
forced-scale format are compared. Facial stimuli based on videotape and still photographs 
regarded as the most appropriate for studies in this area, while both ‘live’ (unrecorded) p 
tations and drawings are rejected. 

In Part 3 the critical framework is used to evaluate more than five decades of research on the 
face and emotion. Seven categories of emotion terms (happiness, surprise, fear, anger, sadness, 
disgust and interest) are shown to appear consistently in a number of independent studies, ag 
well as two primary dimensions of emotion. Chapter 15 presents detailed criticisms of the early 
‘negative’ studies of Landis and Sherman, and reviews other experiments using more appropriate 


are reported here, as well as detailed reanalyses of the research of other investigators. Another 
chapter deals with methods for assessing the components of facial behaviour and introduces th ] 
Facial Affect Scoring Technique (FAST), which seems to be a promising instrument for research 
in this area. Two concluding sections deal with the relative influence of context and face on 
attribution of emotion, and with cross-cultural generality of facial components and emotion. In 
the latter chapter the authors present evidence that anger, sadness, happiness and disgust sho 
the same association with specific facial muscles across different cultures, results which are felt 
to conflict with the position taken by researchers such as Birdwhistell and Eibl-Bibesfeldt. Such 
contentions will no doubt stimulate critical reaction from the culture-specific school. 

In these chapters it is made clear that the number of studies meeting all the criteria for un: 
ambiguous results virtually defines a null set. None the less, those studies best meeting the 
authors’ criteria of representativeness and methodological rigour are shown to cast serious doubt 
on past reviews of the literature and to reveal that the face can and does supply accurate in- 
formation about emotion. 

It should be pointed out that the authors have defined their field narrowly, choosing to exclude 
such areas as developmental and non-human primate studies, and those concerned with facial 
expression of personality and attitude. 

The weaknesses of the book are few. The treatment of emotion is rather disappointing, 
more a listing of the methods used to study emotional phenomena than a conceptual analysis 


developments in research on social interaction, person perception and, perhaps, clinical assess 
ment. For the more general reader, it can serve as a model of conceptual and empirical analysis 
applied to a specialized topic area. More substantively, it serves as a well-argued warning t0 
psychologists that scepticism about ‘face validity’ can no longer be countenanced. 

BRIAN в. LITTLE | 


The Future of Time: Man’s Temporal Environment. Edited by Н. Yaxer, Н. Osmond 
and Е. CHEEK. London: Hogarth Press. 1970. Pp. xvi+512. £4.00. 


This is a compilation of 17 chapters, seven of which have already been published in accessible 
books or journals. Many of the rest are of the kind that might be submitted to a journal edito 
but not necessarily accepted by him. The book has three sections. The first deals with factors A | 
Enid perception of time, the second with disordered perception of time, and the third with “time 
and society’, 

The first section ranges most widely, from Greek and Biblical time to Drosophila time. T [ 
reader may be forgiven if he wonders what one has got to do with the other, but neither 
Osmond, who writes a readable but not a startling introduction, nor his fellow editors on" 
him on this point, or allay his uneasy feeling that it is the word ‘time’, rather than common 0?" | 
cepts, that holds the different sections of the book together. 
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The best chapter is far and away that by C. S. Pittendrigh on biological aspects of time, but 
this has already appeared elsewhere, in 1961, and it discusses work done 10-15 years ago. It is, 
however, well to be reminded of one point he makes, namely, that by contrast with the physicist 
who deals with the analysis of organization and its degradation with the passage of time, the 
biologist is interested in the origins of organization and in its gain with time. By comparison, 
several other chapters can only be described as feeble, and whether they deserve publication is 
doubtful. This is not true of R. J. Maxwell’s useful anthropological survey of the time perspectives 
of different peoples, but it is true of a dreary attempt to resuscitate those old circus horses, the 
Jungian types, and dress them up in temporal guise. It also applies to several attempts to 
elucidate ‘time’ by the analysis of questionnaires administered to mental patients and drug 
addicts. 

The reader has also to put up with a number of conflicting opinions which the editors make no 
effort to resolve. There is, for instance, an implausible immediacy hypothesis, advanced by 
K. Salzinger, to the effect that ‘schizophrenic behaviour is primarily controlled by stimuli which 
are immediate in the environment’. No evidence worthy of the name is adduced in support of 
this; and in the following chapter a view is presented which seems to point to the very opposite 
conclusion. 

Another contributor (В. 8. Aaronson) declares that ‘time is perceived by means of intero- 
receptors and exteroreceptors’ (р. 406). Unfortunately he fails to mention which ones, nor does 
he say in what sense time can be said to be ‘perceived’. He describes an attempt to find out, by 
hypnotizing a subject, what the effect would be of instructing him, say, to erase the past or the 
future. A control in the form of a simulating subject is also introduced. Both subjects painted 
pictures purporting to represent the different ‘experimental’ situations. But no attempt is made 
by the hypnotist to see whether the pictures and the corresponding situations would be correctly 
matched by independent judges. More serious is the author’s failure to distinguish between 
physical and psychological ‘time’. ‘Time’, he says, ‘may be conceived as a series of locations 
linked under the rubries of past, present and future. Events move through a dimension of de- 
creasing entropy from future, through present, to past. Correlated with the decrease in entropy is 
a transition from a dynamic to a static state’. I find this puzzling. 

One subsection, consisting of three chapters, is devoted to the effect of drugs on views of past, 
present and future. Two of these chapters are based on questionnaires administered to various 
groups of people, and mostly reach banal, vague or inconclusive results. The third chapter, by 
Dr A. Hoffer, chats discursively about this topic as a whole. He concludes: ‘This section may be 
a very unsatisfactory reading for those interested in the effect of psychedelics on time perception 
... Perhaps in a decade or so a more helpful reading entitled Psychedelic Modifiers of Time may 
be written’. A pity the editors did not wait until 1982! у bash 

The reader must be prepared to put up with a good deal of jargon of which this is an example i 
‘the empirical description of complicated life processes which demonstrate the co-constitutive 
mutuality of the paradigm remains to be accomplished’ (p. 125). And the author of a chapter on 
‘social time’ writes in what he describes as an ‘anacoluthic’ style, claiming, as well, to have 
established a new ‘cross-disciplinary science’ which he proposes to call ‘chronetics’. 

The wisdom of this book, profound or shallow, according to taste, is crystallized in a sentence 
in the epilogue: *Inereasingly the future ceases to be a future possibility and becomes the 
actuality of Now’. Perhaps ‘Amen’ is a proper comment. Anyway, & suitable epitaph on the 
book can be culled from Dr Hoffer’s chapter: ‘One can do little about time except to live in it 


and mark its passage.’ JOHN COHEN 


Psychology and Visual Aesthetics. Ву R. W. PICKFORD. London: Hutchinson. 1972. 
Pp. xviii 4- 270. £4.50. 


Occasionally after extramural lectures I am asked questions about colour preferences and 
harmony, beauty and other facets of aesthetic judgement — topics about which I knew means 
and yet as a psychologist ones which I felt I ought to know more about. Happily, Professor 
Pickford’s admirable survey provides a solution to my predicament and at the same ol a con- 
cise survey of many perceptual topics such as phenomenal regression, haptic perception, in- 
dividual colour-vision differences and children’s perception not readily av: ble elsewhere. The 
author is at pains to emphasize that the role of psychology in the study of aesthetics is as a means 
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of interpreting artistic creations and of setting up procedures for describing these interpretation 
by making use of the experimental and statistical techniques familiar to psychologists, and no 
as a means of explaining the nature or influencing the course of artistic endeavours. 
A historical note traces experimental aesthetics from Fechner through many familiar 
in British psychology such as C. S. Myers, С. W. Valentine (who published a book on The Ez 
mental Psychology of Beauty ten years ago), Cyril Burt, C. E. Spearman, Н. J. Eysenck and 
Vernon. The book continues with experimental studies of preferences for lines, shapes and soli 
including the classic work on the golden section which amateur CCTV camera operators o 
well study in order to improve the composition of their shots. An interesting chapter on tl 
controversy about the art of the blind and the nature of visual and haptic perception is foll 
by а chapter on normal colour perception and colour preferences. Colour preferences 
recently come into the general market place by the publication of the Lüscher Colour Test эй 
purports to identify one's personality from the order of preference for eight colours. A field o 
study closely associated with the author is the relationship between pictorial art and majo 
colour-vision defects. In recent years Pickford has spent much time and effort tracing colou 
defective artists and art students in order to examine their artistic works. Most such artists а 
using their suspect colours, usually reds and greens. Factor analysis of picture appreciat 
studies generally isolates two factors: one a general factor usually identified as general aesthetig 
judgement, the other a bipolar factor related to the personality of the subjects tested. Factors 
this kind are also found in studies of music and poetry appreciation. Cross-cultural studies ol 
colour, design and shape preferences lead to the usual problem about how much can be attribute 
to innate factors and how much to cultural influences. The data are extensive but difficult to | 
interpret. A review of children’s aesthetic judgements is succeeded finally by a chapter relating 
personality (especially the extraversion-introversion continuum) and aesthetic preferences. 
example, Eysenck found that extraversion correlated with the bipolar factor mentioned above 
A small section of this chapter is devoted to experimental work with abnormal and psychiatri 
subjects, particularly schizophrenics. As one would expect, chronic patients tended to prefer dull 
colours. Males tended to prefer cool colours, whereas females preferred warm colours. 
The book is a tour de force in providing a survey of work conducted in various fields of vi 
aesthetics. Each chapter is followed by an extensive bibliography sufficient to initiate anyone 
wishing to pursue a deeper investigation of the topics discussed. The text is illustrated by lin 
drawings, black and white plates and three colour plates. There is a subject and author in 
PAUL KIN 


Persuasion: the Theory and Practice of Manipulative Communication. By G.N 
Соврох. Hasting House Publishers. 1971. Pp. xvii +558. $16.50 and $10.00. 


Much of the difficulty in evaluating this lengthy book lies in the expectations which are evoke 
by its title but which are not, for the psychologist, met by its approach. The overlapping fields 
persuasion and attitude change have spawned a vast literature, from the relatively atheoreti 
early work of Sherif, Asch, Crutchfield and Yale Communication Programme to the more геше 
developments of dissonance and recent balance theories. What has been conspicuously Jacking В 
а broad, integrative approach to weave these theoretical and empirical threads, together 
the current techniques of the communications industries, into a coherent framework. 

1f the reader is led by the title to expect such an ambitious treatment in this book he willbe 
disappointed. Dr Gordon explicitly warns the reader against expecting a ‘Slick or neat artic 
lation of theories or laws of Persuasion to emerge from the pages ahead’. Instead he sets ош 
draw together both the history of persuasion as an historical facet of civilization and © 
practice, and speculation concerning its many manifestations in modern life. The book is шо 
the series ‘Studies in Publio Communication’, which has as its aim ‘to assist in implementation 
of the Communications educator’s reach. . towards the holistic view of process and 1 
the technological extensions of the art and science of human communication’. 

Clearly then if Dr Gordon has renounced one ambitious task he has certainly assumed an ni 1 
equally ambitious. The breadth of his approach is evidenced by the structure of the book. 157 
divided into five parts: ‘Backgrounds’, ‘Logical Perspectives’, ‘Psychological Р | 
‘Contemporary Dynamics’ and ‘Humanistic Persuasion’. of 

The first chapters make up a general introduction to the study of the intentional aspe? 


| 
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communication and the history of persuasion. The ‘Logical Perspectives’ are mainly historical 
and analytical in approach, focusing on how and when persuasion occurs in our society and how 
it is employed in our major cultural institutions. 

The ‘Psychological Perspectives’ are concerned largely with discrete processes that persuade 
people to modify dispositions. ‘Contemporary Dynamics’ examines some of the contemporary 
beliefs, ideas and myths concerning persuasion relevant to matters that are of immediate social, 
political and cultural concern to western civilization. Finally, ‘Humanistic Persuasion’ takes 
a look into the future and offers some speculations about the possible uses of persuasion in helping 
solve pressing human problems. 

Dr Gordon draws on diverse sources to sustain his arguments but confines his more esoteric 
and tangential diversions to an extensive series of footnotes, thus leaving the main text un- 
cluttered. In this way the general reader is carried easily by the author’s brisk informal style and 
there is certainly much to sustain his interest in each part of the book. 

But any work which sets itself such a broad objective inevitably sets its own limits. What is 
gained in breadth of outlook is lost in depth of analysis and tightness of argument. Thus the 
psychologist is dismayed to find that the chapter in ‘Psychological Perspectives’ dealing with 
attitudes, opinions and beliefs devotes but a few meagre pages to a discussion of current psycho- 
logical models and theories, and completely ignores the important issue of the relation between 
the cognitive and behavioural components ‘of attitude which has been stressed in recent years by 
Fishbein and his associates. Instead the author has chosen to chart in general terms the history 
of attitude measurement and to dwell philosophically on the meanings and implications of the 
terms opinion, belief and attitude. 

Indeed, each chapter in turn begins with a lengthy discursive introduction to its chosen focus 
of interest but rarely progresses to a detailed examination of the topics’ direct relevance to per- 
suasion. Thus “The Power of Fear’ devotes 14 pages to a discussion of the nature of human fear, 
but the direct issue of ‘fearful persuasion’ is covered in a mere two pages, and without reference 
to any of the established psychological literature on the effects of fear-arousing persuasive 
appeals. 

One feels that Dr Gordon’s own intellectual interests are so widely scattered that the task of 
selecting what is of central importance from what is tangential but interesting is one he has 
preferred to avoid. The result is a book of such general scope that a reader with more specialized 
interests finds his expectations disappointed whenever the book touches an area with which he is 
familiar. 

Fortunately, in view of the length of the book, each chapter is well summarized in а short 
conclusions section which greatly eases the task of a reader who wishes to delve selectively into 
the book’s meatier sections. The author warns in the preface that ‘at first glance this volume 
will probably give the reader the distinct impression that it is about everything in the world 
except persuasion. At second glance too.’ The psychologist interested in persuasion would be 


advised to take this comment seriously and study the scope and intentions of the book as out- 


lined in the preface before embarking on anything but a selective reading. I, OROFT 


Attitude Change: the Competing Views. Edited by РЕтЕЕ SUEDFELD. Chicago: 
Aldine-Atherton. 1971. Pp. 259. $7.95 and $2.95. 


Peter Suedfeld, as editor of Attitude Change: the Competing Views, presents us with a collection 

* of well-written expositions of some of the more interesting models of attitude change from a field 
littered with conflicting and overlapping theories. He has also written an excellent introductory 
chapter, which briefly and within а coherent framework deals with most of the theories of 
attitude change, and collaborated on the last chapter, which presents a new model of attitude 


change. 

i i ith simi i i d then 
Tn the introduction Suedfeld groups theories with similar underlying assumptions and 
describes each, presenting its key assumptions, showing its similarities and dissimilarities to 
other theories, pointing out those aspects of attitude change the model fits best, and assessing its 


i iti d chaotic area of 
strengths and weaknesses. He brings order to а traditionally complex ап c 
research and shows us what is needed next in our theorizing about attitude change. This chapter 


is not only comprehensive but also concise and lucid, so that both beginning social psychology 
find it of immense value. 


students and experienced workers in the field will 


10 
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The reprinted articles which follow are well known, and it is useful to have them all in oy 
book. In a short yet comprehensive paper, Zajone presents a general overview of consi 
theories of attitude change, from the balance models of Newcomb, Heider, and Cartwright а 
Harary, and the congruity model of Osgood and Tannenbaum, to Festinger’s cognitive d 
ance theory, and he includes relevant research. The chapter by Abelson and Rosenberg 
a great deal of precision and sophistication to a consistency model of attitude change by sp 
hypotheses about the characteristics and implications of the psycho-logic of cognitive 
as distinct from logic. The next paper in the collection is the rigorous and devastating critique 
cognitive dissonance theory and of the evidence upon which it is based, by Chapanis and Cha 
Silverman attempts a reply to their attack. 

After this emphasis on consistency theories, especially cognitive dissonance, the book turns й 
learning theories and other models. Weiss describes and presents some supporting evidence 
a reinforcement learning model of attitude change in the face of persuasive communic: 
Bem argues for his intriguing, so-called ‘Skinnerian’ interpretation of dissonance results ав 
example of self-persuasion: the subject takes his own behaviour as learned evidence for 
internal state or attitude. Kelman analyses three processes of social influence and the implicati 
of each for attitude change, especially of self-referring attitudes. Finally, Koslin, Pargamenta 
Suedfeld give a systematic presentation of the uncertainty model of attitude change for the firs 
time. 

The uncertainty model accounts for the curvilinear relationship between attitude change 
degree of discrepancy of the persuasive communication, i.e. the amount of change advo 
and the interactive effects of several variables upon this relationship, including the effects of 
rehearsed and unrehearsed opinions, communicator prestige, belief instability and sequenti 
communications. Uncertainty, ‘a state of mind that arises when one does not know how to orde 
alternatives or how to choose among them’, is assumed to be tolerable only to a certain дей 
and then its reduction motivates attitude change. The main advantage of this model is that 
intervening variable, uncertainty, can potentially be independently assessed, unlike cogniti 
dissonance, thus allowing greater precision in predicting the points where attitudes will and w 
not change. While several studies are interpreted as being in line with the model, only two 
directly on it are reported. The theory therefore needs more evidence before it can be evaluated, 
It could also be extended at several points, and it should provoke as much research as that 
favourite, cognitive dissonance. J. L. TODD 


Brain of the Firm: the Managerial Cybernetics of Organization. By STAFFORD BEER 
London: Allen Lane The Penguin Press, 1972. Pp. 319. £2.95. 


According to the opening sentence on the fly-leaf, this is a ‘tough-minded book for 
minded managers’. Stafford Beer’s missionary zeal for cybernetics and his view of its poten 
ties for industrial management are well known, so it is not surprising that he should address 
writings to this group. As those familiar with his previous books will be aware, he does not pre 
that the subject is easy and it is interesting to note that, over the years, he has come to sp 
a more select readership among managers. Thus, whereas Decision and Control was aimed a 
what at least one reviewer considered an impossibly wide audience, Cybernetics and Managemen 
was addressed to the ‘scientifically educated and imaginative manager’, and now the appeal is 
to be ‘tough-minded’. It is not clear how the target readers are to be identified and ре! 3 | 
to work through the book, for this is what is required and intended; those who like to dip 
skim would be better advised not to try it. 2 

The book is in three parts, headed “Conceptual Components’, ‘The Form of the Model’ and 
‘The Use of the Model’. In the words of the author, the first part ‘establishes some talk. Т 
second says what I wanted to say, using the talk. The third (hopefully) says what the real 
really wanted to hear, given that he has already heard what I really wanted to say’. This ехо 
from the preface gives a good indication of the style and flavour of the book, i.e. ап apparen ce 
disarming simplicity combined with assertions which beg to be challenged. How does he i 
what the reader really wanted to hear? It is the first of many phrases which seem calculated 

arouse an active, even aggravated, response and which may be no bad thing in motivating i 
not already familiar with the concepts and language of cybernetics to read on. But, as much 0 E 
argument is based on analogy, combined with illustrations expressed in a contentious mame” 
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the effect can be distracting rather than helpful. For example, it is not ошу psychologists whose 
teeth are likely to be set on edge on page 108 when, after citing a physicist to the effect that an 
intelligent child could solve the most abstruse problems of modern physics if only he could under- 
stand what they are about, the author comments ‘this is presumably because pure intelligence 
does not grow, it is an innate ability’, seemingly unaware of the continuing and active con- 
troversy surrounding this very issue. 

Each part begins with a summary of what is to follow, and those of Parts II and IIT begin 
with the advice to go back to the summary of the previous part to consolidate what has been 
learned up to this point. Thus an attempt has been made to help and guide the reader through 
all the stages of the argument, which could be grossly oversimplified, as in using human neuro- 
physiology and cytology as the analogy and basis of a model of the organization of the firm, and 
developing it to the greatest possible extent. In the course of this the reader is expected to be- 
come familiar with, and accustomed to use, a set of cybernetic terms, including two of the author's 
invention, which are given in a glossary at the end. Some will undoubtedly be put off by the 
perseverance necessary to achieve this, and it is doubtful whether the book is likely to make 
many converts among those totally unfamiliar with cybernetic thinking. For those who are, 
there is the danger inherent in all argument by analogy of confusing the model with reality and 
failing to perceive the limitations. Managers differ significantly from neurones in that they do not 
exist solely as components of the total system within which they operate, but are also parts of 
other systems in which they are required to function simultaneously or contingently. They may 
also remove themselves from the organization of their own volition. 

In spite of these criticisms, this is an immensely stimulating book. Although intended for 
managers, it contains much that will provoke, annoy, amuse and even inspire psychologists, who 
are recommended to test their reaction for themselves. One prediction can be made with con- 
fidence: no one who reads it is likely to remain neutral. SYLVIA SHIMMIN 


Two Worlds of Childhood : U.S.A. and U.S.S.R. By URIE BRONFENBRENNER. London: 
Allen & Unwin. 1971. Pp. x+ 190. £3.25. 


This is a fascinating comparison of child-rearing techniques in the U.S.A. and U.S.S.R. It is 
a volume of value to the layman and specialist alike. Bronfenbrenner presents an outline of 
Soviet child-rearing in sufficient detail for comparison with the U.S.A. He assumes a familiarity 
with the latter, but does not take too much knowledge for granted. 

Bronfenbrenner describes Soviet child-rearing methods, illustrating his points with first-hand 
observation during his seven visits to the U.S.S.R., and from various Soviet manuals on child- 
rearing techniques, vividly supporting these with illustrations of local reactions to the behaviour 
of his own children. He emphasizes the importance given to adult-child interaction and contrasts 
this with the age-segregated peer interaction typical of the U.S.A. m 

Soviet children are by and large brought up by society rather than individual arents, 
emphasis is on upbringing for the benefit of the group rather than fostering the originality of the 
individual. This group-centred philosophy is aptly illustrated by the direction to tho child to 
inform on any peer or adult whose behaviour is likely to endanger the group: Discipline follows 


the principle of withdrawal of love, physical punishment playing a minimal part. The success of 


this method is assured by the existence of a strong emotional relationship between parents and. 


parents, and the 


their children and between the group and its members. This is in marked contrast with the U.S.A. 
where, instead of children and parents interacting in the home, they watch television. Competi- 
tion in all aspects of socialization between collectives is emphasized and this includes all age 
groups from Grade 1 infant classes upwards. The social support of the group 15 all-important, the 

oup disapproval of those who interfere with 


primary school teacher, for instance, appealing for gr who inte i 
al his group control of discipline becomes automatic. It is interesting 


the goals of the class. In time t; : 
to note that school uniforms are worn, but usually consists only of the blouse or red kerchief, ав 
uniforms are expensive. 


Bronfenbrenner reported on а eoting, and noted that it 


visit to a Pioneer council disciplinary mi E s dee 
was the first ease for 12 months! Girls predominated on the committee and were е most active 
disciplinarians, boys most frequently needing disciplining. Girls also predominated as the elected 
leaders of the peer collectives = & natural derivative of the matriarchal society. - Eier 
His deductions from Western group psychology research suggests that Soviet methods o: 
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mitted as girls, under experimental conditions all are more 
counterparts. 

He suggests that there are signs of a greater emphasis on the role of the family, 
and day nurseries are still demanded and will be so long as working mothers ar 


American scene. The Soviet, in contrast, lays far greater emphasis on medical care for the mol 


Prejudice in Children. Edited by A. R. Brown. Springfield, Ill.: Thomas. 1972. | 
Pp. 214. $6.95. 


Harris and Watson, Lambert and Yugachi, McCandless and Hoyt, and Lundbert and Dickson 
present evidence from varied studies to show that ethnic cleavage existed in children vary" 
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be used in the study of prejudice, but the less specialist reader would probably find a synopsis of 
the papers sufficiently informative. 

In the section on causal factors Martin and Westie outline very specific tolerant and prejudice 
personality syndromes (in adults), largely supporting the characteristics of the prejudiced person 
as outlined in The Authoritarian Personality. Siegman, with 9- to 13-year-old Jewish children, 
found a decline in authoritarian attitudes with age, a relationship between authoritarianism and 
lower verbal IQ and that children on the extremes of the authoritarianism scale tended to have 
parents who strictly observed the Jewish religion. Radke and Sutherland, by means of open- 
ended questions, showed that 5th- to 12th-grade public-school students had a very restricted 
concept of ‘American’, and had assimilated antiminority prejudices through learning which was 
not based on personal experience. Little evidence was found of constructive teaching from school 
or community which served to counteract group prejudices. Weatherley indicated that relatively 
punitive, non-permissive maternal reactions to childhood aggression are likely with girls to 
result in a strong readiness to displace hostility, for example, in anti-semitism. Gouch et al. 
showed with 3rd- to 5th-grade pupils that both general and specific intolerant attitudes were 
related to the total personality structure, and indicated that as long as the given personality 
system flourished the cluster of attitudes consistent with that system would also persist. 

Mann, with graduate students, related a change in the cognitive nature of prejudice to a small- 
group experience over a three-week period, but found no functional dependence between cogni- 
tive, affective and behavioural components of racial prejudice, and suggests that personality and 
attitudinal change may not necessarily be a global process. Kraus experimentally showed that 
racial prejudice is reduced more as a consequence of observing a white model practising what he 
preaches towards a Negro model than when observing two white or two Negro models in a dis- 
cussion, The students in the former case empathized with the communicator and modified their 
previously held attitudes. Chen reported a change in attitudes towards the Manchurian problem 
(1932) as a result of a propaganda talk, but this effect was short-lived. Merz and Pearlin summarize 
their findings by suggesting that a small amount of information combined with a relatively high 
degree of involvement seems most conducive in bringing about a disposition to modify attitudes. 

Whilst the book is a useful review of the earlier literature, the political and social changes 
which have taken place since many of the articles were first published demand a greater re- 
presentation of the more recent literature in the field. This would considerably increase its 
relovance to our understanding of present-day childhood prejudice. B. H. KNIVETON 


Maternal Deprivation Reassessed. By MICHAEL RUTTER. Harmondsworth: Penguin 


Books. 1972. Pp. 175. 50p. 


Ten years after the previous reassessment of the effects of maternal deprivation in a well-known 
W.H.O. publication (Deprivation of Maternal Care: A Reassessment of its Effects), it was time for 
in this field. This has now been provided by Dr Rutter, 
count of the various consequences, suggested and. 
dhood in all their diverse forms. The book begins 


others, are discussed. Attention is repeatedly drawn 


needs. This timely and useful book ends with several pages o ly sti ; 
will certainly be de great interest to psychologists as well as to psychiatrists, social workers and 
W. SLUOKIN 


others interested in child development and in psychopathology. 
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Beyond Freedom and Dignity. By В. Е. SKINNER. London: Jonathan Û 
Pp. 225, £2.25, 


The major thesis of this book is that what is needed to ensure the survival of our 
planned social control based on a scientific analysis of behaviour, rather than the 
enlargement of freedom and dignity. Furthermore, the defenders of freedom and 
naively cling on to a belief in ‘autonomous man’ responsible for his own actions (whet 
or virtuous) are chasing a shadow, which recedes as the scientific analysis of behavio 
and gnaws away at man’s autonomy, because ‘a scientific analysis shifts both the 
and the achievement to the environment’ (p. 25). 

At times Skinner gives the impression that salvation is within our grasp: ‘We have t 
biological and behavioural technologies needed **to save ourselves"; the problem is 
people to use them’ (p. 158). A pessimistic reader may regard this as a large claim inde 
has been discovered, and one which he would wish to evaluate in the light of evidence 
for it. Such a reader will be disappointed, for no evidence is offered. Although some ш 
of the terminology derived from experimental investigations of operant responding, 
consists almost exclusively of speculative comments about human behaviour; Skinner: 
view that the reader has no ‘need to know the details of a scientific analysis of behaviour’ 
upon which his conventional wisdom purports to be based. The only passage resemblin 
tion of operant methods occurs in a short quotation from Arthur Koestler, which, we a 
‘approximately 70 years out of date’ (p. 166), but Skinner does not cite any momentous 
in the past 70 years which have rendered Koestler's account obsolete. Instead, ho re 
ad hominem argument, and asserts that *there are signs of emotional instability" (| 
critics like Koestler. Attentive readers will be struck by the irony in such an appeal to 
state of the organism (which in this case is Arthur Koestler) for an explanation of his E 
coming as it does from a writer who usually scoffs at such ‘mentalistic’ notions. 

Despite its title, this book is nowhere concerned with ‘freedom’ and ‘dignity’ as 
are usually understood, although there is a chapter on each, and other chapter hea 

‘Punishment’, ‘Values’ and ‘What is Man?’ By ‘freedom’ Skinner does not mean. 
civil liberty, but minimal control of behaviour by the environment (which he 
illusory goal) and minimal exposure to aversive stimuli (the authentic goal of a 
behaviour). Thus, for example, a man who vomits is, in Skinner’s view, exercising in вв 
his authentic freedom, since ‘he vomits and frees his stomach from indigestible or 
food’ (р. 26). Skinner’s usage of ‘dignity’ is equally idiosyncratic: ‘Any evidence that а | 
behaviour may be attributed to external circumstances seems to threaten his dignity 0 
but, as the scientific analysis of behaviour advances, ‘achievements for which a person 
to be given credit seem to approach zero” (p. 44). Thus human dignity, too, is an illi 
and one which is inherently anti-scientific. This assumption of environmental determ 
supported by any philosophical or scientific arguments, although it is — at best = a 
troversial doctrine in the philosophy of science. 

Skinner points out, quite correctly, that physics advanced as a science by ceasing to 
inanimate things and by eschewing references to metaphysical internal states of obj 
the ‘jubilance’ of a falling body) to explain their behaviour. He asserts that psycho 
advance only by adopting a similar hard-headed scepticism, that is to say by aband 
ences to internal states of people (like ‘attitudes’) to explain their behaviour. The ti 
this suggestion is that there is a crucial and obvious difference between personifying 
objects and personifying people since, after all, people are people, although things 
argument might carry weight if he could show that people do not ‘have’ attitudes any n 
falling objects ‘have’ jubilance. And if, as most human beings believe, they do, then 
science of psychology can ignore them only at its peril. 

In his well-known review of an earlier book by Skinner, Noam Chomsky argued 
extrapolation of terms from the Skinner box to the human social environmen! 
assertions which are either demonstrably false (if taken literally) or merely impre 
lations into behaviourese of ordinary language (if taken metaphorically). This ch 
to stick rather well to the book under review. To take one example: Skinner claims (р. 

the sentence ‘You should (you ought to) read David Copperfield’ can be ‘clarified’ if 
lated into ‘You will be reinforced if you read David Copperfield’. Now ‘reinforee 
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arather precise and useful meaning in the Skinner box: if a deprived animal responds їп a certain 
way and, contingent on that response, some external stimulus having reward properties impinges 
on it, then the animal is said to have been reinforced, and its rate of subsequent responding can 
be shown to have been influenced. Skinner's exemplary research on the crucial features of various 
schedules of reinforcement and their functional relationship to subsequent rates of responding 
has been correctly received by psychologists as valuable and important. But when the term 
‘reinforcement’ is extrapolated in the manner of the above example, it can no longer be 
interpreted literally, since no external reinforcing stimulus impinges on the reader of David 
Copperfield to increase the rate at which he will respond by reading it in the future, The termin- 
ology of the Skinner box in this context serves merely to replace commonsense terms: *You will 
be reinforced’ carries no more technical meaning than phrases such as ‘You will like (love, enjoy, 
relish, appreciate, approve of, be fond of, savour, adore, become attached to, be charmed by, ete.) 
David Copperfield’ ; however, the ordinary language terms are more subtle and refined than their 
behaviourese equivalent, which has no precise meaning in this context nt all. 

No doubt some readers will be dazzled by the apparent scientific foundations upon which 
Skinner's arguments seem to be built. Most critical psychologists, on the other hand, will remain 
unimpressed, and will consider this book of little significance. Those with libertarian inclinations 
will not be haunted by any ominous spectre of totalitarian manipulation by behavioural scientists, 
because, in the last analysis, the book contains very little political or ethical substance, noxious 
or otherwise. ANDREW М, COLMAN 


Specific Dyslexia. By SANDYA Natpoo. London: Pitman. 1972. Pp. xv + 165. £3.00, 


Temporal Order in Disturbed Reading: Developmental and Neuropsychological Aspects 
in Normal and Reading-retarded Children. By D. J. BAKKER. Rotterdam: 
Rotterdam University Press. 1972. Pp. 100. Dfl. 35.00. 


Mrs Naidoo’s book is the Research Report of the Invalid Children's Aid Association Word 
Blind Centre for Dyslexi Children, and is the culmination of several years’ study at the Centre, 
of the nature and causes of dyslexia, A group of 98 dyslexic boys were studied with respect to 
their perinatal histories, neurological state, left-right discrimination and a number of other 
factors. (A chapter is contributed by Dr A. White Franklin, Honorary Medical Director at the 
Centre.) The results of this research have enabled a number of conclusions to be suggested, 


concentrates upon looking in & detail at a number of dyslexic boys and avoids over-emphasis 
on political Beste pa Үт ides a great deal of new evidence about the dyslexia child 
and the sort of characteristics by which he may be identified. It is this question of What is 
dyslexia?’ that the book sets out to answer, and, I think, succeeds in doing. Tho presentation of 
objective data enables the reader to make up his own mind about the validity of the аа 
‘dysloxia’, and particularly valuable іп this respect аго the case-histories provided in an Үү у 
chapter. These enable us to see what sort of child is being discussed, and I think it isa ag 

Mrs Naidoo did not include more such case-histories. She gives а careful description юч е 
criteria and techniques used in selecting her subjects and makes out à highly convincing case for 


using the term ‘dyslexia’. approaches diagnosi 

Bakker's book 2 the seventh in a series of volumes on modern мтч ккк 
instruction of multi-handicapped children. А. L. Benton, in ie наси rder i jignificantl 
claim that Bakker's findings show that ‘the capacity to i fie ae e aan tho 
related to reading achievement independently of the influence of intelligence level on 
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perceptual and linguistic performances’. The basic procedure adopted by Bakker in his iny est}. 
gations is that children are shown series of ‘meaningful’ pictures or digits or letters, and at the 
end of each series are asked which picture, etc. they saw first, which second and so on. Thi 
simple procedure has been used, employing both single- and bi-modal presentation, with child 
of both sexes at different ages and with varying levels of reading achievement and has y 
some interesting correlations. One such finding is that temporal order perception (TOP), tes 
at a time prior to the child’s learning to read, correlates with reading ability at a later age, a 
a somewhat better correlation is found where the material has been presented using both visual 
and auditory modes. Girls at the five- to eight-year level seem to perform better than boys at the 
same age, whilst the relation between TOP and reading ability appears — and disappears — earlier 
in girls than it does in boys. These findings have led Bakker to construct a model involy 
a ‘critical period’ for the TOP-reading interaction. A section is included on hemispheric speciali- 
zation in TOP, and further experimental data would indicate that the verbal or non-verbal na 
of the presented material determines whether perception of temporal order is mediated by rig 
or left hemisphere. Furthermore, children of nine years with learning disturbances show signs | 
of weaker cerebral specialization than normal seven-year-olds, and the changes in the TOP 
reading relation described earlier are discussed with reference to this question of lateralization, 

This is a very interesting book describing a series of thorough and well-designed experimen 
If some of the ideas presented are tentative and speculative, they should stimulate further re- 
search in this very promising area. In her book, Naidoo talks in terms of some kind of sequencing 
disability underlying reading and spelling retardation, and it is encouraging to find workers who 
have used very different approaches to the study of reading and spelling problems coming to the 
same sorts of conclusions, ALUN WADDON 


Homosexual Behaviour: Therapy and Assessment. By M. P. FELDMAN and M.J. | 
MacCuttocu. Oxford: Pergamon Press. 1971. Pp. ix +289. £8.00. 


Essentially this book reports the development, application and evaluation of an aversion 
therapy, specifically anticipatory avoidance for homosexuality. With the exception of the 
appended selection of case-histories, which occupies almost one-third of the text, the section on 
personality factors and the concluding speculations, this work consists of a more detailed ex- 
position of material reported by the authors in various journals between 1965 and 1970, The 
chapter on personality factors was written by J. Е. Orford, who was also the third author for 
the concluding chapter. | 

The literature review covers 17 papers relating to the treatment of homosexuality through the 
various techniques of psychotherapy and behaviour therapy. This is a useful summary of workon | 
therapeutic techniques but it lacks the thoroughness and detail with which the authors have 
attempted to imbue the remainder of the book. Within the immediately relevant fields of dé 
sensitization and aversion therapy there are at least ten papers, published during the seven years 
up to 1969, which have been omitted. „ 

The anticipatory avoidance technique was first used їп the treatment of an unselected series 
of 43 homosexual patients and later in a controlled trial with 30 patients randomly allocated to 
one of three treatments: anticipatory avoidance, classical conditioning and psychotherapy: 
those patient characteristics which the authors consider relevant in any way to the aetiology: 
maintenance and treatment of homosexuality are summarized in great detail. In view of the 
catholic coverage of possibly relevant factors in the patients’ histories, the neglect of patient- | 
parental relationships is surprising; the importance of the emotional relationship between? 
parents, particularly the father, and the child/adolescent has been demonstrated with impressiv? 
regularity over the past 20 years. self 

The criteria for successful therapeutic outcome are refreshingly stringent in the use ofa 
report questionnaire to assess changes in sexual orientation. Data on the internal consiste | 
dimensionality, reliability and validity of the scale are provided, but the overall picture is 
by the occasionally inappropriate application of a parametric statistic. Also, there is ® m 
general criticism of the statistical evaluations performed throughout the book in that the аш 

frequently fail to state which statistic was used. In terms of sexual reorientation, there 879 good 
grounds for regarding aversion therapy with optimism provided that the patient shows $a 
motivation’, ‘good personality’ and some previous heterosexual interest. There was very 
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to choose between anticipatory avoidance and classical conditioning, but, for the sake of com- 
parability during the controlled trial, anticipatory avoidance was used in a much less flexible 
form than usual. Psychotherapy was almost totally ineffective, although the authors could have 
been more cautious and used a second party to conduct this treatment. 

In the final chapter Feldman, MacCulloch and Orford propose a primary-secondary dichotomy 
in homosexuality: ‘The primary homosexual is characterized by an absence of pretreatment 
heterosexual interest and practice, accompanied by satisfaction. The secondary homosexual has 
experienced satisfactory heterosexual behaviour at some time in his history’ (p. 86). This would 
seom to be an extremely useful classification with respect to treatment by aversion therapy, 
since those patients retrospectively classified as secondary responded very well, whereas those 
classified as primary did very poorly. The authors proceed to speculate upon the likely separate 
aetiologies of primary and secondary homosexuals and to make testable predictions on the basis 
of their speculations. 

Apart from the occasional circularity in prediction, e.g. ‘We would also predict an absence of 
heterosexual experiences, by definition, in the past histories of primary homosexuals’ (p. 179), 
those statements on aetiology which are novel appear to have been made with a complete dis- 
regard for the available evidence. It is proposed that secondary homosexuality arises through 
unpleasant heterosexual encounters in adolescence with a subsequent change in attitudes to 
homosexual behaviour resulting from attempts to reduce cognitive dissonance. No evidence is 
provided in support of this proposition, nor have previous studies shown unfortunate heterosexual 
encounters to be a significant factor in the genesis of homosexuality. Moreover, the seemingly 
important role of the patient-father relationship has been ignored, in spite of the fact that in- 
spection of the 29 selected case-histories given in the appendix reveals 26 in which the father was 
‘emotionally distant’, of ‘weak personality’ or absent. However, only related research will 
ascertain the utility of the theoretical notions contained in the final chapter. 

Although the book is disappointing in relation to general ‘homosexual behaviour’, it is a useful 
single source of information on ‘therapy and assessment’. Also, the wealth of detail available 
throughout the text provides much food for thought. А, Т. САЋЕ 


Educational Objectives and the Teaching of Educational Psychology. Ву E. STONES and 
D. AxpEnsox. London: Methuen. 1972. Pp. xi+ 324. 24.75. 


If the Bulletin of the British Psychological Society is anything to go by, several psychologists 
in various branches of the discipline are reappraising the value of their studies, often reaching 
pessimistic conclusions. The appearance of a book intended to stimulate discussion of the role of 
educational psychology in teacher education is therefore appropriate. It certainly cannot be said 
that current practices command universal respect, and one of the problems facing those who have 
tried to establish the respectability of educational psychology has been the ambiguity of the 
term itself, Stones and Anderson have clearly distinguished between clinical practice in the 
schools’ psychological service on the one hand, and pedagogy on the other. It is to the latter that 
this book refers. (They have even provided a footnote from the Concise Oxford Dictionary for 


those unfamiliar with its meaning.) р " | ] ; 
Its basic thesis is very familiar: vague, pious statements of aim offer little guidance in planning 
ce. In their place must be 


courses, delineating fields of study or in evaluating student performan¢ 1 t 
a set of operational statements — the so-called ‘behavioural objectives’ — which state unambigu- 
ously what a student should be able to do at the end of the course. The reader cannot fail to get 
this message, for, though some objections to the approach are carefully summarized, ‘it is ro- 
stated with only slight variation many times in the early chapters. The book Scere an сч st- 
ing survey of perceptions of preferred objectives amongst tutors, students teachers. е 
cantly, some of the least objective achieved highest rank (e.g. be able to adapt to a тан у ol 

teaching situations', rank 1) but the authors are clearly relieved to note the low status eh reudian 
and neo-Freudian psychology. Despite widespread criticism of college жемеу апі ors € 
able to report a ‘general sympathy for and acceptance of edueational psychology" amongs! 


respondents. 2 i З 2 "E 

The core of the book, however, is а carefully compiled hierarchical classification of objectives. 
Tnevitably they make dull reading, for some differ only in a single word and there is i hd ше 
of verbs held to exhibit behavioural precision. Not all seem equally clear. What exactly, for 
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example, will a student be able to do if he can ‘In specific learning situations distinguish be 
the conditions relating to the learner and the situations which are appropriate for concept 
ing and those which are not’? (Area 1, type B, level 3, item 9:5). Can educational Psycholo, 
really ‘specify the optimum modes of language usage by the teacher and the pupil in gp 
teaching/learning situations involving concept learning’? 

Since the authors imply that stating objectives, whilst not definitive, goes some way towards 
mapping the territory of the subject, the omissions and the relative space given to the topics are 
especially interesting. Many statements are devoted to aspects of conditioning, none to an under: 
standing (dirty word?) of the teacher's own behaviour. The fact that classroom learning takes: 
place in a social context receives little acknowledgement. The reader may be forgiven for har. 
bouring the suspicion that, for these authors, prediction and control are the hallmarks not only 
of successful psychology but also of teaching. The apparatus of operationalism seems to hay; 
been deployed to disguise a conception of man and of education, In attributing the chief problems 
in educational psychology to its ill-defined content, Stones and his collaborator have sidestepped 
fundamental questions. What, for example, does one mean by saying that some aspects of psycho. 
logy are educational and, by implication, that others are not? 

The second half of the book contains loosely linked papers of uneven quality. It includes 
а thoughtful contribution by Ausubel and the 10-year-old BPS/ATCDE statement. The authors 
hope that the appearance of the book will make the tasks of future writers of objectives less 
onerous. One can imagine the number that will be written: some planners may even find them 
helpful. Others would prefer an analysis of educational settings to see if psychology really does 
inform the interpersonal activity that goes on within them. DAVID SATTERLY 


Behaviour Modification in Social Work. By DEREK Jenu, PAULINE HARDIK, 
MARGARET YELLOLY and MARTIN Smaw. London: Wiley-Interscience, 1972, 
Pp. 193. £3.75. 


Behavioural Modification in Social Work is an extension of an earlier book by Jehu, Learning 
Theory and Social Work. The present book is divided into two main parts, the first three chapters 
dealing with the behavioural approach in social casework, and the second four chapters dealing 
with emergent issues. | 

Part 1 is written by Jehu himself, and consists of chapters describing the determinants of 
behaviour, techniques of behaviour modification and the assessment and planning of a behaviour 
modification programme. The first chapter is a fairly comprehensive survey of various kinds of 
learning (classical conditioning, instrumental conditioning, observational and cognitive learning), 
and the implications of both somatic and contemporary events in determining behaviour. Jehu 
goes on to describe a variety of behaviour modification techniques, including not only the better - 
known methods but also some of the more recent work on self-control procedures. Examples of | 
the application of these techniques to social work practice are given; these case studies deal n 
the main with children, and are perhaps a little limited in referring mainly to work carried outin | 
America. Social workers in Britain might be more willing to accept evidence of the efficacy of 
a behavioural approach from reports of some of the excellent work being carried out in several 
British centres at the present time, for example in the area of marital intervention. His chapter on 
the assessment and planning of behaviour modification is thorough and extremely useful, д0 
only for social workers but for many involved in the analysis of deviant behaviour and the 
application of behavioural methods of treatment. 

The first part of this book is clearly and cohesively written by Jehu himself; the second р 
consists of a collection of essays by Jehu’s associates. The first argues that what is called devia” 
behaviour is the end-product of a process during which one group of people label another group | 
and by so doing modify their status and their behaviour. The importance and the effects of this и 
labelling process, particularly when applied by social workers, is spelled out. A second M 
discusses the influence and implications of various theories of insight and the role of insig 
casework and behaviour change. A third chapter, on the helping relationship, is of considera! | 

value. A clear description is given of some of the recent experimental work carried out OD 7 
importance of the therapist—client interaction. This work, particularly that by Truax and E 
associates, is relatively little known within the social work area where it would appear to bp 
particular relevance. The final chapter in the book deals with some of the implications ande! 
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jssues involved in the introduction and application of behavioural methods in general, and in 
social work in particular. 

The two sections of the book do not fit easily together, and the second series of chapters, though 
of interest and importance, seem rather out of place in a book devoted to behaviour modification 
in social work. The rather technical language used in the early chapters may also incur criticism 
from some social workers. 

Tt would be a pity, however, if this unevenness prevented the wide reading of the book by social 
workers, as it is an area where the more rigorous approach of Jehu and his colleagues is badly 
needed, and where this book makes a valuable contribution. JEREMY HARBISON 
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RECOGNITION AND RECALL: LATENCY AND 
RECURRENCE OF IMAGES 


By P. E. MORRIS Ахр В. L. REID 
Department of Psychology, University of Exeter 


Explanations of improvements in memory through the formation of mental images require 
that the same image recurs when the stimulus is re-presented on the test trial. The experiment 
obtained information on the latency and recurrence of images to explain anomalies in recogni- 
tion memory following imaging. 

In Part A, words of high or low I were presented one by one and subjects stopped a timer 
to indicate when they had formed an image to each word. The words were then presented for a 
second time, together with an equal number of new words. As before, subjects stopped a timer 
when they had formed an image. They reported whether the word had been presented before, 
and, if so, whether the image was the same as on the first presentation. No change was found 
in the latency of image formation to high I words but the latency to low I words decreased on 
the second presentation and the same image recurred less frequently to low I words. In Part B, 
pairs of words were presented. Pairs and single words from pairs were presented again, along 
with equal numbers of new pairs and new single words. On 94 per cent of occasions on which 
pairs were presented for a second time.the recurrence of the same image was reported. When 
single words were presented the same image recurred on only 22 per cent of occasions. 


In noun and sentence recognition (Morris, 1972; Begg & Paivio, 1969), verbal 

discrimination (Paivio & Rowe, 1970), short-term recall (Paivio & Begg, 1971), free 
recall of lists and from prose (Paivio ef al., 1969; Morris & Reid, 1972а), phrase 
recall (Morris & Reid, 1971), serial and paired-associate learning (Paivio, 1969) the 
ease with which the material evokes images (its I-value) affects the level of per- 
formance. Instructions to form images lead to better performance in recognition 
(Morris, 1972; Winograd et al., 1971), paired-associate learning and free recall (Bower, 
1971). 
So long as the variables manipulated (I-value and instructions) are operationally 
defined it is possible to conduct empirical investigations without further reference 
to the phenomenological experiences of the subjects taking part in the experiment. 
Taking this approach, the image features only as an intervening variable, However, 
many, if not all, investigators have used the phenomenological characteristics of 
images to explain their results. Explanations of this kind are valid only if reliable 
information about these characteristics can be obtained. For example, the explana- 
tions of improvements in recognition and recall through imaging assume that 
phenomenologically identical images occur when the stimulus is presented on different 
occasions, The experiment below was an attempt to obtain information on the latency 
of images and on their probability of recurrence when the same stimuli are presented 
for a second time. , 

Morris (1972) reported two experiments in which subjects instructed to form images 
Showed better recognition of high I nouns than did control subjects. It was expected 
that instructions to form images would also improye the recognition of low I nouns, 
but this result was not obtained. Part A of the present experiment involved forming 


images and recognizing high and low Inouns. The latencies and reports of the images 
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were examined for possible explanations of the failure of instructions to image to 
facilitate the recognition of low I nouns. 

Winograd et al. (1971) found there was better recognition of pairs of high I words 
by subjects who were instructed to form images integrating the referents of the two 
words. An example of an integrated image would be, for the pair “skull-harnegs’, 
an image of a white skull encased in a brown leather harness. Recognition was not 
improved when the subjects were instructed to form images to the pair but at the 
recognition test were shown only one of the words. Correspondingly, Bower (1970) 
found no better recognition of the stimulus word of paired associates when subjects 
had been instructed to form images integrating the two words. This suggests that 
when a pair is presented at the recognition test it elicits the original integrated image 
which aids recognition, but if only one word from the pair is presented it may elicit 
a different image, not aiding, but even hindering recognition. This hypothesis was 
tested in Part B of the experiment. 


Метнор 

Design 

Part A, Subjects were shown single words of high or low I and stopped a timer when they had 
formed an image to the word. The same words were then re-presented, randomly mixed with an 
equal number of new words, half of high I and half of low I. Subjects again stopped the timer 
when they had an image, reporting if the word was old or new, and, if old, if the image was the 
same as on the first presentation. 

Part B. As Part A except that subjects were first shown pairs of words, then either an old pair, 
one word from an old pair, a new pair or a new single word. All the words wero of high I. 


Material 


Part A. Two sets (A and C) of 10 high I and ‘two sets (B and D) of 10 low I words wore 
selected from the Paivio et al. (1968) list of I values of 925 nouns, which has been shown to be 
applicable to British subjects (Morris & Reid, 19726). The frequency of words was controlled by 
dividing the Thorndike-Lorge general word count into seven sections (0-9, 10-19, ... 40-49, 
A and AA) and including equal numbers of words from each section in each of the sets. Word 
length was also controlled by including equal numbers of six, of seven and of eight letter words 
in each set. Unfortunately, the limitations of the pool from which the words were drawn meant 
that the complete control of I and of frequency and word length was not possible, and set D had 
one word of A frequency instead of 30-39 frequency, and one word of six instead of eight letters. 

The mean І of both sets of high I words was 6-64; ranges (A) 6:50-6:77, (С) 6:50-6:83. The 
mean Iof both sets of low I words was 2:54; ranges (B) 1:97-3-40, (D) 2-00-3-47. 

Tachistoscope cards were prepared with one word on each, in Letraset capitals. 

Part B. Two sets (X and Y) of 10 pairs of high I nouns were prepared on tachistoscope cards 
with one word in lower case and below it a second word in capitals. The second word was, Ш 
some conditions, to be shown alone. For both X and Y these second words had a mean I of 
6:53 and ranges of 6-40-6-70, with frequency matched by the method described for Part ot Es 
first word of the pairs in X and Y had mean I-values of 6-60 and 6-61 respectively. A third в 
(W) of 10 pairs was similarly prepared, with mean I-values of 6-63 and 6-59 for the first an 
second words. A sot (Z) of 10 single words was prepared with the same lettering and positioning 


uie Ke words of the pairs. Mean I was 6-52. None of the words from Part A were used in 


Subjects 
Twenty volunteer students from the first-year honours psychology course acted as subjects: 
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Procedure 


Half of the subjects began with Part A and half with Part В. The words were displayed for 
1 sec. іп a tachistoscope, mounted so that, with the large size of the lettering of the words, the 
subject could sit comfortably upright. The experimenter warned the subject before each word 
was presented, and, by pressing a button, exposed the word or words and started a timer. To 
indicate the occurrence of an image the subject pressed a button which stopped the timer. The 
time was recorded, the card changed, and the next word presented. 

Part А. Subjects were instructed that they were to try to form mental images, mental pictures, 
to the words and press the button as soon as they had an image. If they had not formed an image 
in 10 sec. they would move on to the next word. First they would be shown 20 words, after 
which they would be shown the same words mixed with an equal number of new words. Once 
again they were to try to form mental images, but after they had formed an image and pressed 
the button they were to say whether the word was an old or a new word, and, if an old word, 
whether the image formed was the same as on the first presentation. It was emphasized that 
pressing the button as soon as they had an image was the most important part of the experiment 
and they were not to delay this while deciding whether the word was old or new or if the image 
was the same or different. They would be allowed time after pressing the button to make these 
decisions. The instructions were repeated before the presentation of the 20 old and 20 new items. 

Subjects were given two practice trials, with first a high I and then a low I word. Half the 
subjects received sets A and B as the first 20 words with О and D as new items, while the other 
half of the subjects received C and D first with A and B as new items. The cards were shuffled 


‚ ап example pair and possible images were suggested. They were told that after seeing the first 
20 pairs they would be shown 10 of these pairs and 10 single words (the word in capitals) from 
the other old pairs. These would be mixed with 10 new pairs and 10 new single words. To save 
in the preparation of the stimulus material the card with the pair of words was used in the 
single-word condition with a mask obscuring the first word. The same mask was used with 
cards of the new single words. All subjects were shown sets X and Y as the first 20 pairs. In 
the second part cards from set X were masked for half the subjects, and cards from set Y for 
the other half. 4 

RESULTS 

Part A 

Latency of images. The median time for each subject in each condition was calculated 
and transformed to logarithms to normalize the distribution. 

There were six conditions: high I words first (H-1st) and second (H-2nd) presenta- 
tions, low I words first (L-1st) and second (L-2nd) presentations, new high I words 
(Hn) and new low I words (Ln). A one-way analysis of variance for randomized 
blocks showed a significant effect of conditions (F = 60-00; d.f. = 5, 95; P < 0-001). 
Tukey tests between all means were calculated. The mean latencies and results of 
these tests are shown in Table 1. \ 

The latency of images in Н-150 is significantly shorter than in L-ist. The latency 
hardly differs between Н-186 and H-2nd, but L-2nd is significantly shorter ‘than 
L-1st. That this shortening of latency is not a change with boredom or practice is 
indicated by the insignificance of the differences between H-1st and Hn and between 
L-1st and Ln. The latency to L-2nd is still significantly longer than that to high I 


Words in any condition. bl bjects had no image to 
8 i i . In 18 of the 200 possible cases, subje 
ame or different image. In 18 о ты n. This was taken into account 


the low I word in either its first or second presentatio 
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Table 1. q values for Tukey tests on imagery in Part A 


Conditions and mean latencies (in sec.) 
A 


H-ist L-1st H-2nd L-2nd Hn In 

(1-06) (2:64) (1-00) (1-88) (1-26) (2:33) 
H-ist ше 17-47* 0-27 9-28* 3-81 1545* 
L-1ist — — 17-75* 8-20* 13-67* 2-03 
H-2nd — — — 9-55* 4-08 15-72* 
L-2nd =- — — — 5-47* 6-17* 
Hn = a = = — 11:64* 


* P « 0-01. For all other values, P > 0-05. 


by calculating for each subject the number of reports that the second image was the 
same, as a percentage of the cases where they reported images on both presentations, 
The mean percentage of reports of the same image to high I words was 91-5 per cent. 
The mean for low I words was 73-4 per cent. The same image recurred significantly 
more often to high I than to low I words (14 subjects, more to high I; 2, more to 
low I; sign test, Р < 0-01). 

The median latency for each subject of images reported as the same and for those _ 
reported as different were calculated where possible. For high I words, all seven | 
subjects who reported some images as the same and some as different had longer 
latencies for different images (sign test, P < 0-02, two-tailed test). For low I words 
the latency of a different image was also significantly longer than the latency of the | 
same image (13 subjects, longer median latencies; 2, shorter; sign test, P < 0-01), 
The latency for different images to low I words on their second presentation did not 
differ significantly from the latency of images to low I words on their first presenta- 
tion (related ¢ test: £ = 0-261; df, = 15; P > 0-25). The latencies for those low I 
words which had the same images on the second presentation were longer than the 
latencies to high I words for all 16 subjects where a comparison could be made (sign 
test, P < 0-01), 

Recognition errors. Subjects rarely reported an old word as new, or a new word аз 
old. The percentage errors in each condition were H-2nd, 0 per cent; L-2nd, 4 per cent; 
Hn, 1 per cent; Ln, 1-5 per cent. Unfortunately the absolute numbers were too small 
for statistical analysis. 


Part B 
Latency to images. As before, the median time for each condition was caleulated and 


words (Sn). A one-way analysis of variance for randomized blocks showed a significant 
effect of conditions (F = 2144; d.f. = 5,95; P < 0-01). Tukey tests were conducted 
between all means, The mean latencies and the results of the tests are given in 
Table 2. Latencies in pP-2nd are significantly shorter than in pP-1st, and in pS-2nd 
are significantly shorter than in PS-1st. As before, these differences do not appear t 
result from boredom or practice because latencies for Pn do not differ significantly 
from those in pP-1st or pS-1st. The means for pS-2nd are very similar. 
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Table 2. q values for Tukey tests on the imagery latencies in Part В 


Conditions and mean latencies (in sec.) 


pP-ist pS-1st pP-2nd p8-2nd Pn Sn 

(2-13) (2:11) (1:37) (1-50) (2-05) (1:53) 

pP-ist x 0-19 10-24* 8-13* 1:30 7:88* 

pS-1st = = 10-05* 7-94* 1:12 7-69* 
pP-2nd 2-11 8-93 2:36 
p8-2nd — = = — 6-82* 0-25 
Pn = EX auc — = 6:58 


* P < 0:01. For all other values, P > 0-05. 


Same or different images. The percentage of reports of the same image to pairs on 
their second presentation was 93-9 per cent, while the percentage of reports of the 
same image to single words from an old pair was 22-1 per cent. All 20 subjects 
reported the same image more often to pairs than to single words (sign test, 
P « 0:001). 

Recognition errors. The percentage of recognition errors for the four conditions were: 
pP-2nd, 0 per cent; pS-2nd, 14-5 per cent; Pn, 0-5 per cent; and Sn, 3:5 per cent. 
Significantly more errors were made in the recognition of old single words. Sign tests 
with the other conditions gave P « 0-001 in each case. 


Discussion 


High I words tend to elicit the same image on their first and second presentations. 
The prime condition of imagery explanations of memory differences is that the same 
image should recur when the stimulus is re-presented, This is fulfilled, at least for 
single high I words, but the same images recur less frequently for low I words. 
Explanations of the differences in the learning of high I and low I nouns have been 
based upon differences in the ease with which the words elicit images. Now, it appears 
that the words also differ in their likelihood of eliciting the same image on different 
occasions. A new image may confuse the subject, and so be less favourable to 
recognition than no image at all. The greater probability of low I words eliciting a 
different image on re-presentation may account, at least in part, for the poorer 
learning and recognition of low I words. i 

While the latency of images to high I words does not change, images to low 
I words have shorter latencies on the second presentation. By definition, low I words 
are those which elicit images only with difficulty. They face the subject with the 
problem of finding a suitable image. Once an image has been formed it is likely to be 
recalled on the word’s second presentation and it is not surprising that its latency 
is shorter. The relative ease of recalling an image that has already been elicited is 
indicated by changes in latency. When the same image recurs to a word on its second 
presentation it does so more rapidly than when a different image occurs. Indeed, the 
latency of the different images matches the latency of images on the first presentation. 


Th ible objects or scenes that could be imaged to each high I word. 
Wes ber of tables daily and each one could be 


For example, everyone sees a large num Ta 
the subject of an image to the word ‘table’. It may therefore seem surprising that 
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different images occur more frequently to low I than to high I words. It may be that 
to any high I word subjects have a stock image which is easily elicited. This jy 
compatible with the lack of reduction in latency of images on the second presentation 
of high I words. For low I words, even when a suitable image has been formed during 
the word's first presentation, the association of image and word will be weaker and 
there will be a lower probability of the word re-eliciting the same image than when 
the word is of high I. 

Images to pairs have a shorter latency on the pair's second presentation. The 
result is similar to that for low I words in Part A and a similar explanation may be 
offered. Subjects when required to form an integrated image have first to hit upon 
a suitable situation to image. The image, once formed, is usually remembered at the 
pair’s second presentation, so shortening the time required to form an image. 

The same image almost always recurred when a pair was re-presented but did so 
on only a fifth of the occasions when just one word from a pair was reshown. This 
confirms the hypothesis that a pair, when re-presented at a recognition test, will 
elicit the same integrated image, while if only one word from the pair is presented a 
different image is likely. Since the same image is necessary to aid recognition, this 
difference in images elicited accounts for the difference found by Winograd ef al. (1971) 
in the effect of imaging upon recognition of pairs and single words from pairs. 

How do the images aid recognition? Probably by providing two opportunities for 
recognition instead of one. Either the word or the image may be recognized, and the 
one will confirm the other. Anything which was closely associated with the word 
(e.g. а word associate) and which occurred to the subject during the first presentation 
and recurred during the test could aid recognition in a similar way. Use of these 
‘associated elements’ of the words could be a general strategy for improving recogni- 
tion. 

The usual explanation of the improvement in paired-associate learning when 
subjects are instructed to form images is that an integrated image, formed on the 
first trial, is re-elicited by-the stimulus word during the test (Bower, 1970; Paivio, 
1969). Part B resembles a paired-associate task. The results indicate that the first 
image that occurs to the stimulus word is not the integrated image but a new image to 
the single word. Probably the subject will reject this image and search for a new 
image incorporating the response. But if in paired-associate learning the recall of à 
different image at the test does not prevent imagery aiding recall, why does it do 80 
during recognition? The answers lies in the nature of the two tasks. Inpaired-associate 
learning the relevant image will always be an old image, probably more complex than 
those occurring to single words, and it will cue the response word which will then 
(usually) be recognized as correct. In the recognition test, half of the words are new; 
single words that will be expected to elicit only new, simple images. The subject will 
therefore sometimes accept the new image to a word from an old pair as being the 
image to a new word. This explanation requires that errors will tend to take the form 
of reporting old, single words as new words. Such errors accounted for almost 80 pe 
cent of all recognition errors in Part B. 

The reliability and consistency of the subjects’ reports, and their obvious value 
in predicting and accounting for differences in recall and recognition, lend support to 
theories which take the phenomenological characteristics of images into account. 
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The investigation of the nature of images may lead to the prediction of as yet un- 
expected differences in learning and memory. 


Р. E. Morris receives an S.S.R.C. grant. 
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ASSOCIATIVE ENCODING OF WORDS IN 
PASSIVE SENTENCES 


By ALAN KENNEDY 
Department of Psychology, University of Dundee 


Subjects were presented with short passive sentences and timed to respond in a recognition 
test involving a series of single words. Items to be rejected included synonymous associates of 
critical words and associates which would fit sensibly into the sentence frame. Rejection latencies 
varied as a function of the position of the critical word in the sentence, the time to reject asso- 
ciates of the logical subject (the final noun in the passive sentences) being much slower than 
associates of the object. 


In a recent study, Hall & Crown (1970) have shown that common associates of 
critical words from previously memorized sentences are falsely judged as ‘old’ in a 
subsequent recognition task at a significantly higher rate than control words. This 
effect has been found in a number of experimental situations and is usually taken 
as supportive evidence for the occurrence of ‘implicit associative responses’ during en- 
coding (Cramer, 1971), but an additional feature of the study by Hall & Crown was 
the role played by the acceptability of the associate within the sentence as a whole. 
False recognition rates increased only for words which would produce a meaningful 
string when appropriately inserted into the sentence frame, associates of this type 


being referred to as ‘interchangeable’. For example, assuming COLD as a common 


associate of нот, it was argued that contextual constraints imposed by the sentence 
he flames were нот”, but not in ‘the 


served to inhibit this implicit association in ‘t 
weather was HOT’. 

Ina later paper (1972) Hall & Crown reported that they had been unable to repli- 
cate the earlier result, and that it must be seen as а Type I error. There are, however, 
a number of reasons for thinking this a hasty conclusion. The term ‘interchangeable’ 
is to some extent ambiguous. An associate may, as in the example above, form a 


meaningful string when inserted into the original sentence, but this treats as equi- 


valent the formation of a sentence with greatly changed meaning and one which is 
mory model implied by this argument 


almost synonymous. Further, the kind of me 
runs against the widely held view that words may be thought of as complexes of 
stored features (Fillenbaum, 1969). From such a viewpoint a sentence might be 
expected to constrain the undifferentiated spread of association, but judgements 
simply of the potential *interchangeability" of target words are likely to be mis- 
leading since a large change in false reco; ition rate might only be expected for 
associates which remain plausible in the context of meaning of the sentence as а whole. 
Kennedy (1972) examined these two classes of associate separately, comparing 
performance on items which related to critical Oe levees Eus 
whi i i i nee usini 'own's criterion, 
hich, while producing a meaningful sente 5 ovide as sensitive a measure as 


altered the original ning. In an attempt to pr 
о п was recorded following the procedure 


Possible, response latency of recognitio Bolo à 
adopted by Hall et al. (1969); in this way ‘associative proximity’ can be indexed by 
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(among other things) the relative retardation in latency to reject items. As predicted, 
the effects for synonymous associates were much greater than for interchangeable 
words, but the difference appeared in the form of a strong interaction between type 
of associate and the serial position of its matched word in the original simple actiye 
sentences. In the case of interchangeable words there was no reliable effect of Position, 
but for synonymous words rejection times were much slower to associates of the 
subject noun than to associates of the object. 

The present study had two aims. Firstly, in view of the failure by Hall & Crown 
(1972) to replicate their original finding, it was considered necessary to examine again 
the effect found in Kennedy (1972). The second aim was to study the nature of the 
reported subject/object difference by recording rejection latencies for two classes of 
associates to critical words from passive sentences. If the earlier obtained differences 
with active sentences related to contextual constraints set up by the logical relation- 
ships asserted by the sentence, then in the case of passive constructions a reversal of 
the pattern of latencies would be predicted. 


Subjects METHOD 


These were 12 volunteers from undergraduate classes in the University of Dundee. 


Materials 


Four short passive sentences of the form Det Adj, Noun, Verb Det Adj, Noun, were used, 
based on the materials used by Kennedy (1972). For each of the five critical ‘content’ words, 
‘associates’ of four types were provided. These were: an interchangeable (non-synonymous) 
word; a synonym; an unrelated (non-interchangeable) associate, all derived from published 
Association Norms; and a randomly chosen control word. As far as possible frequency of occur- 
renco was controlled, For each sentence the pool of test items for recognition consisted of these 
20 words to be rejected, together with each ‘content’ word repeated four times. 


Procedure 


All subjects learned and responded to all four sentences, the order of presentation being 
balanced, Stimulus material was presented on a CRT display interfaced with a PDP-12 computer, 
which controlled orders and rates of presentation and also recorded reaction times. Sentences 
were presented using the standard upper-case character display, and test words using a slightly 
larger upper-case character set. Testing took place in an acoustic booth with a low level of back- 
ground noise. 

Each sentence was displayed four times for 4-5 sec., with 5 sec. intervals between presentations 
during which the subject was instructed to recall the sentence. Following a ‘ready’ signal, the 
total set of 40 test words was presented at a 4-sec. rate. Subjects responded by pressing & right- 
hand key to indicate ‘old’ and a left-hand key for ‘new’. The response terminated the display: 
Two different random Sequences of test items were associated with each sentence (each being 


six times in all). 
RESULTS 

Response latencies to judgements of ‘old’, combining all four sentences were: 
Аа}, 659 msec.; Noun,, 625 msec. ; Verb, 669 msec.; Аај,, 619 msec.; Nouns, 597 
msec. An analysis of variance showed these means to differ significantly (F = 66; 
d.f. = 2,44; P < 0-01). Newman-Keuls tests showed that all differences greater than 
33 msec. were significant (Р < 0-05). 

Mean response latencies for the four classes of ‘associate’ were: synonymous, 30 
msec.; interchangeable, 727 msec.; associated control, 704 msec.; random control, 
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Fig. 1. Mean response latency for correct judgements of ‘new’ as a function of the equivalent 


matched position of each stimulus item within the sentence frame, 


677 msec. These means differed significantly (F = 3:15; df. = 3,33; Р < 0:05), but 
there were no significant differences between the first three classes. 


Mean response latency for the synonymous and interchangeable words, plotted as a 
shown in Fig. 1. Analyses of variance were 


function of their related critical words, is 
tely. In the case of interchangeable associates there 


carried out on each type separa’ 

was a significant effect for matched position (F = 4:25; df. = 4,44; P < 0-01). 
Between-means comparisons, using the Newman-Keuls procedure, showed that the 
associate relating to the final word was rejected more slowly than any other. No other 
significant differences were found. In the analysis for synonymous associates, position 
was also highly significant (F = 4:79; df. = 4,44; P < 0-01). Significant contrasts 
(P < 0-05) were found between positions 1 v. 2,2v.4,2v. 5 and 3 v. 5. Overall error 
rate was less than 5 per cent. 


Discussion 
Although no overall differences in rejection latency were found between synony- 
mous, interchangeable and unrelated associates, this result cloaks highly significant 


interactions. As can be seen from Fig. 1, whether an associate can. be quickly rejected 
or not is primarily a function of the particular critical word within the sentence to 
which it relates. Associates of the logical subject are slowly rejected, confirming the 


earlier prediction and the results of Kennedy (1972): this effect appears even in the 


case of interchangeable associates, although no other differences were found for this 
class. In contrast, synonymous associates of the grammatical subject (the first noun) 
are quickly rejected relative to other positions. 

It can be concluded therefore that the suggestion made by Hall & Crown (1970) 


concerning the relationship between an associate and the meaning of a sentence taken 
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as a whole must be modified to take account of the nature of the relationship, and also 
the existence of stable differences in the associative consequences of the subject and. 
object nouns. These differences cannot be seen as a property of the particular words 
used, since the effect vanishes when they are presented in a list (Kennedy, 1972), It 
should be noted that the present study failed to replicate the earlier finding, using 
active versions of the sentences, that all classes of incorrect verb were quickly 
rejected. It is obviously not possible on the evidence so far available to determine to 
what extent this difference might be a result of the passive construction. 

The results presented here clearly go some way towards supporting an associative- 
trace model of sentence storage such as that proposed by Anderson & Bower (1971). 
They argue that ‘a simple sentence be represented by a configuration of several 
independent associations’. Thus the sentence ‘The boy hit the girl’ would be repre- 
sented as two labelled associations: (boy hit agent) and (girl hit object). The parti- 
cular representation of (boy), (girl) and (hit) must be seen as ‘tokens’ (i.e. constrained 
subsets of the full meaning of each concept) pointing towards the ‘type’ node for each 
in semantic memory, a distinction first elaborated by Quillian (1968). Two aspects of 
the present data support this theoretical viewpoint. First, there appear to be quite 
distinct variations in the associative priming resulting from marking a word as either 
(agent) or (object). Second, as has been shown in other studies (e.g. Anisfeld, 1970), 
placing a word within a sentence frame does constrain the nature and number of 
primed associations. If this constraint is viewed as a reflexion of the difference 
between the undifferentiated ‘spread’ of association and a unique pattern of associa- 
tion peculiar to a particular sentence, then it is an effect which gives indirect support 
for the ‘token’ ‘type’ distinction outlined above. 


This work is supported by the Social Science Research Council. Thanks are due to Mrs Barbara 
Wilkinson, who carried out the testing and data analysis. 
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PASSIVES AND TOPICALIZATION 


By ROBERT GRIEVE 
Psychological Laboratory, University of St Andrews 


AND ROGER J. WALES 
Department of Psychology, University of Edinburgh 


Recent studies, suggesting that passives emphasize the importance of their logical object 
over their logical subject, have employed full passives with both nominals similarly determined 
(e.g. the Noun + Verb + the Noun). When subjects are asked to indicate the important entity of full 
passives where the definiteness of nominals is varied, they select the definitely marked nominal 
in sentences like the N+ V +a N, a N+ V --the N, and the event in sentences likeaN+V+aN. 
Sinco these results apply both to short passives and to active sentences, it would seem that the 
important entity of an utterance is not solely indicated by voice and word-order, but is more 
closely concerned with definiteness. This is apparently related to a feature of discourse which 
may be termed topicalization. 


The incidence of passive constructions in English has proved a source of some 
puzzlement to some psychologists for, since publication of Syntactic Structures 
(Chomsky, 1957), ‘at first glance passives seem to have no purpose’ (Wales & Marshall, 
1966, p. 77). If both (a) John hit Mary and (b) Mary was hit by John are held to derive 
from an underlying base which exhibits the logical relationships holding amongst the 
components of derived sentences (here, that John is the logical subject, Mary the 
logical object, etc.), and if these relationships сап be expressed in an active sentence 
like (a), then why is there a need in the language for the further complication of 
passive constructions like (b)? This sort of puzzlement, inno way alleviated by early 
psychological studies which found that English passives required more processing 
time than actives (Miller, 1962; McMahon, 1963; Slobin, 1963), has turned attention 
towards asking how passives funotion in language use. 

One proposal on the communicative function of the passive suggests that such 
constructions may, in certain contexts, serve disambiguation; for example, in a 
situation where Tom killed the father of Harry, we might prefer the passive His 
father was killed by Tom to the active Tom killed his father, the latter perhaps en- 
couraging interpretation of his as а pronominalization for Tom and leading to the 
incorrect reading that Tom killed his own father. (Further discussion on whether 
actives and passives with the same underlying phrase markers are mutually para- 
phrastic can be found in Chomsky, 1965; Katz & Martin, 1967; Katz & Postal, 1964; 
Ziff, 1966.) 

Psychological studies have attemp 
passive in more general terms. From tests 


logical subject slightly predominates’. Thus for the man was kissed by the woman and 
the woman kissed the man: ‘the passive implies that it is the man (logical object) who 
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is important, whereas the active implies that there is little difference between the 
importance of the two or that the woman (logical subject) is slightly more important’, 
Johnson-Laird (1968) notes that the notion of ‘importance’ is vague, and his study 
concentrates on ‘emphasis’: ‘the passive is more emphatic than the active’ (p. 13) 
and ‘it is word-order that indicates to what the emphasis is being given’ (p. 14), 

Data from other studies appear consistent with this account: when subjects are 
asked to complete active and passive sentence-frames, they: ‘put what they want 
to talk about. . „іп the beginning of the sentence’ (Clark, 1965, p. 369); in studies with 
children the voice in which sentences are remembered is found to be a function of 
differential focus of attention on the actor or acted-upon element at times of sentence 
storage and, especially, sentence retrieval (Turner & Rommetveit, 1968); and sub- 
jects are found to prefer the use of active sentences in the description of situations 
where a ‘conceptual focus’ is placed on the actor-subject, but prefer passives when 
the focus is placed on the acted-upon object, ‘conceptual focus’ being induced by 
use of a preamble (provision of a context) that emphasizes either the subject or object 
(Tannenbaum & Williams, 1968). 

Recalling (а) and (b) above, this account therefore provides the following notions. 
In the situation where John struck Mary, were John the ‘important entity’ we might 
prefer active form (а) to passive form (b) as a description; however, were Mary the 
“important entity’ (b) might be preferred to (a), for use of the passive indicates that 
“to what the emphasis is being given’ has switched from logical subject John to logical 
object Mary. Thus this account of passive constructions, in terms of voice and word- 
order (and hereafter abbreviated as VWO), holds that use of the passive indicates 
that ‘importance’ attaches to that entity which occupies initial, rather than sub- 
sequent, nominal position in the sentence, thereby serving a useful communicative 
function. 

Despite the appeal of VWO, consider some difficulties. First, by denying recourse 
to the proper names (say they refer to children) of (a) and (b), we immediately find 
ourselves involved with definiteness: the boy hit the girl, the girl was hit by the boy. 
VWO's contention that the important entity is indicated by initial nominal position 
in passives seems only now maintained by adoption of an assumption concerning the 
irrelevance of definiteness. To our knowledge this assumption has been made in all 
previous studies, all strings used as experimental material having had both nominals 
similarly determined, It will be suggested below that the validity of this assumption 
is open to question. Secondly, most psychological studies have used ‘full’ passives 
like Dick was killed by Bill, as compared with ‘short’ (or ‘agentiless’ or ‘impersonal’) 
passives like Dich was killed, a factor which appears to create difficulties for VWO, 
for as has been pointed out: ‘It is.. .a commonplace of traditional syntactic theory 
that the principal function of the passive in all languages (and in some languages its 
only function, e.g. Turkish) is to make possible the construction of ‘“agentless” or 
“impersonal” sentences’ (Lyons, 1966, p. 130). While the agentive adjunct оса 
quite freely in English, which is unusual in comparison with other languages, it is 
yet the case that short passives occur more frequently than full passives (Lyons 
1968; Jespersen, 1924; Svartvik, 1966). But if short passives are more common m 
English than full passives, to what extent are generalizations about the function of 

passives marred by exclusive use in experiments of relatively less frequent full con 


D 


| 
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structions? And perhaps more to the point, does an account that holds the passive to 
emphasize the importance of the nominal that occupies first rather than subsequent 
nominal position in the sentence not lose some of its appeal with the observation 
that the most frequent type of passive occurring in the language fails to specify any 
nominal other than the initial one? 

The following two experiments attempt to test the force of these difficulties, 
Specifically, employing active and full passive constructions, the assumption that 
definiteness is irrelevant to determination of ‘important’ nominals is questioned in 
Expt. I by testing conflicting predictions that arise from VWO and from an alternative 
account based on a topic-comment distinction (see below). Finding the latter account 
the more satisfactory, its tenability for both full and short passive constructions is 
then examined in Expt. II. 


ExPERIMENT І 


Consider a distinction between topic and comment of utterances. In discourse, the 
topic of an utterance may be defined as the person, object or event about which some- 
thing is said, and comment as the information conveyed about this person, object 
or event (for a fuller sketch, see Lyons, 1968, p. 335). The notion of topic thus parallels 
‘subject of discourse’ (Sapir, 1921), ‘centre of interest’ (Jespersen, 1924), ‘what we 
want the hearer to attend to specially’ (Frege, 1879), ‘important entity’ (Johnson- 
Laird, 1968) and ‘conceptual focus’ (Tannenbaum & Williams, 1968). It can further 
” be assumed that in discourse the speaker presupposes that the hearer has knowledge 
as to topic and ignorance concerning comment, for when these presuppositions are not 
met, communication fails in the former case and is redundant in the latter (for further 
discussion, see Grieve, 1974). We can also suppose that in strings with two differ- 
entially determined nominals (a Noun + Verb +-the Noun, the Noun + Verb +a Noun), 
topic is indicated by that nominal which is definitely marked. For example, it is 
assumed that topic is ‘boy’ in (1) and (2), but ‘girl’ in (8) and (4): (1) the boy hit a 
girl, (2) a girl was hit by the boy, (3) a boy hit the girl, (4) the girl was hit by a boy. 
This assumption arises since definitely marked nominals seem to require presupposi- 
tion of previous knowledge: use of the ‘tacitly insinuates a kind of previous acquain- 
tance by referring the present Perception to a like Perception already past’ (Harris, 
1751, p. 213; cf. Sapir, 1921, p. 90. Harris's view is of course no more than an intuition, 
but its validity can be established empirically; see Grieve, 1974). 

Clearly, this account based on a topic-comment distinction (hereafter abbre- 
viated as TC) conflicts with VWO. When we consider sentences like (1)-(4), where the 
nominals are differentially determined, we find that VWO makes firm predictions for 


passives (2) and (4) whereby the important entities are the logical objects, ie. the 
nominals occupying initial position in these constructions, and weak predictions for 
actives (1) and (3) whose important entities are suggested to be the logical subjects: 
again, the initial nominals. However, TC suggests that the important entities of these 
constructions are those nominals which are definitely marked: boy in (1) and (2), 
girl in (3) and (4). When we consider sentences where both nominals are definitely 
marked: (5) the boy hit the girl, (6) the girl was hit by the boy, vwo again predicts 
the important entities to be the initial nominals, especially for passive (6). Since TC 
suggests that the speaker of (5) and (6) has presupposed in his listener knowledge of 
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both definitely marked nominals, it can offer no predictions as to the important 
entities of such sentences. However, when we turn to sentences with neither nomina] 
definitely marked: (7) a boy hit a girl, (8) a girl was hit by а boy, while Vwo will 
again predict the initial nominals, especially in passive (8), ТС suggests that in 
each case the important entity is the event rather than the persons involved, i.e, | 
the action of striking, for knowledge in the listener of neither nominal has been 
presupposed (definitely marked) in their putative production. These conflicting pre. 
dictions of VWO and TC as to the important entities of active and passive con- 
structions like (1)-(8) are summarized on the left of Table 1, where N1 = nominal 
occupying initial nominal position in the sentence, N2 = nominal occupying sub- 
sequent nominal position; where E — event, and where weak predictions are indi- 
cated with parentheses, firm predictions with absence of parentheses. The following 
data attempt to distinguish these accounts. 


Forty naturally English-speaking undergraduates of mean age 21 years (range 18-25) ; approxi- 
mately half were male. 


Material 


Eight situations were described with active and passive forms of description, each form con- 
taining two nominals. The four possible combinations of determiners (the-the, the-a, a-the, а-в) 
were then mapped on to the nominals of these descriptive forms. Four of the eight situations were 
‘reversible’ (Б: taxi bumped lorry, car overtook bus, boy hit girl, woman saw man) and four were 
‘non-reversible’ (NR: porter hailed taxi, art dealer bought fake, boy broke window, woman smoked 
cigarette). (For some discussion of reversibility, see Slobin (1963), and for some discussion on the 
animacy of passive surface subjects, see Clark (1965). In the present study the surface subjects 
are animate in half of the passives used to describe R situations, and inanimate in the other half; 
while of the passives used to describe NR situations, all the surface sub jects are inanimate.) This 
procedure yielded 32 R and 32 NR sentences; these were typed out on separate lists. For both 
lists, each successive block of eight sentences included an example of each sentence type (sce 
Table 1), order of presentation within each block being randomly arranged. As completion of the 
first block of sentences simply exposes subjecta to all sentence types, performance on these items 
is regarded as practice, and data from the remaining 24 items (eight sentence types x three 
examples of each type) reported below. 


Procedure 


Subjects were instructed to regard each sentence as an answer to a question, and were informed 
that it was their task to write down the question: ‘when given a sentence (e.g. Today is Tuesday) 
regard this as an answer, and then supply a question for this answer (e.g. What day is i) ie 
being asked to supply a question for each sentence, subjects are obliged to indicate the importan 
entity, and the method provides a precise instruction (to construct a question), without creating 
any response bias (the characteristics of the questions to be constructed are never alluded to). 
Of the group of 40 subjects, half were presented with R lists, the remainder with NR lists. 


Method 
Subjects | 


Results 
Classification of responses is as follows: where one nominal, or its pronominal, 
been mentioned in the question-response, then the position of this nominal in Ё 
original sentence has been recorded (М1 or N2); when neither nominal/prono " 
has been mentioned in the question-response this has been recorded as E (event) 
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Table 1. Predictions of VWO and TC, and consistent responses, for 
the eight sentence types of Expt. I 


Options predicted Consistent responses (Totals) Options 
E A = Ў A S observed 
Sentence types VWO TC Ni E N2 (Р < 0:001) 
Actives 
(1) The N1+V+theN2 (N1) No 5 5 21 (31) N2 (02:16:04) 
prediction 
(2) The N1+V +a N2 (N1) Ni 29 5 6 (40) N1 (02:27:06) 
(3) AN1+V+the N2 (N1) N2 1 4 34 (39) N2 (0:50:11) 
(4) AN1+V+aN2 (N1) E 0 29 8 (37) E (32:33:15) 
Passives 
(5) The N1 +V +the N2 Ni No 30 6 0 (36) N1 (x2:39-78) 
prediction 
(6) The N1+V +a N2 N1 N1 36 4 0 (40) N1 (22:56:99) 
(7) AN 1--V4-the N2 Ni N2 8 5 25 (38) N2 (x*:17:57) 
(8 A N1--V--a N2 Ni E 5 32 1 (38) Е (x2:43:56) 


and where both nominals/pronominals have been mentioned this has been recorded 
as ‘unclassified’. Since this lattermost type of response effectively repeats the 
stimulus sentence, minimally altered to interrogative form, it cannot be assigned to 
one of the N 1, N2 or E categories without appeal to intuition, and here we prefer to 
leave such responses unclassified. Consider an example: for the presented sentence 
* the boy hit the girl, the following four responses have been classified as indicated: 
What did the boy do? (N1); What happened to the girl? (N2); What happened? (E); 
Did the boy hit the girl? (unclassified). 

Data appear on the right of Table 1, where entries represent the number of sub- 
jects who made consistent options for response categories N 1, E or N 2, ‘consistent’ 
being defined as choice of any response category twice or thrice out of three choices, 
each subject having responded to three examples of each sentence type. 

For each sentence type there is a possible maximum of 40 subjects who respond 
consistently for the three response categories; departures from this maximum arise 
where subjects have responded once in each category for the same sentence type 
(absence of consistency) and/or where subjects have consistently responded with 
‘unclassified’ responses. Since both inconsistent and unclassified responses do not 
permit distinction between VWO and TO, analysis is confined to the remaining data 
which do permit distinctions to be made. 

Testing observed responses against chance distributions for each sentence type, 
we find where significant options have occurred for one of the three response cate- 
gories; these appear on the far right of Table 1, for comparison with the predictions 
of VWO and TC. À ] 

Clearly data provide a closer fit with the predictions of TC than with the predic- 
tions of VWO. Thus indication of the important entity of a sentence is not simply 


provided by voice and word-order, for in full constructions containing two nominals, 


subjects indicate as important — regardless of voice — that nominal which is definitely 


marked when the nominals are differentially determined (N 1 in sentence types 2 and 

6, N2 in types 3 and 7), and the event when neither nominal is definitely marked (E 

in types 4 and 8). Where both nominals are definitely marked (types 1 and 5) it has 
13 PSY 64 
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been noted that VWO makes a weak prediction of N 1 for active type 1 and a stro 
prediction of N 1 for passive type 5: TC offers no prediction for either type. In Table 1 
it can be seen that significant options have been observed: N 1 for type 5 as VWO 
predicts, but surprisingly, perhaps, N2 for type 1. While the former result on буре 5 
is taken into consideration below, the somewhat surprising result on type 1 need not 
detain us since there are such marked differences between the characteristics of the 
response data for this particular sentence type compared with data characteristics 
of the other seven sentence types. (Specifically, there appears to be a considerable 
amount of inconsistency in responses, and a large effect from reversibility, on sentence 
type 1 compared with types 2-8. First, whereas 20 per cent of all subjects responding 
to type 1 did so inconsistently, the mean percentage for subjects who responded 
inconsistently, on the other seven types is 6 per cent (range 0-15 per cent). Secondly, 
for type 1, of the 20 subjects working with R sentences, one gave unclassified re- 
sponses, four consistently opted for N 1, five for E, four for N2, and the remaining 
six were inconsistent; of the 20 subjects working with NR sentences, none gave 
unclassified responses, one consistently opted for N 1, none for E, 17 for N2, and the 
remaining two were inconsistent. Considering the percentage of subjects who con- 
tributed to a consistent option for N2, in sentence type 1 there is therefore a differ- 
ence of 65 per cent between R and NR contributions. A difference on this scale did 
not occur for significant options on any other sentence type, where the mean per- 
centage difference between R and NR contributions for types 2-8 was 30 per cent 
(range: 10-35 per cent). These comparisons suggest that data for type 1 differs in 
kind, not just in degree, from types 2-8. However, since VWO and TC have little to 
say about data for sentence type 1, we do not pursue the matter further.) 


Discussion 

The results of Expt. I suggest the untenability of VWO’s implicit assumption that 
definiteness is irrelevant to consideration of full passive constructions containing two 
nominals, and lend some support to an alternative TC account. However, while these 
results are of some interest, it has already been mentioned that the adequacy of any 
account of the passive is not to be measured in terms of its ability to accommodate 
full passive constructions, but rather in terms of its ability to accommodate both full 
and short passives, the latter sort of construction being the more typical of the 
language. Therefore the next step is clearly to test; the predictions of TC with respect 
to both full and short passives. 


EXPERIMENT II 
Subjects Method 


One hundred and twelve naturally English-speaking undergraduates (approximately half Were 


enl of mean ago 22 years (range 18-29), assigned at random to seven groups (n = 16) descr 
ow. 


Material 
ely and 


Since we wish to compare options for topie in short and full passives containing definit p- 
non-definitely marked nominals occupying patient (see Lyons, 1968, p. 341) and, in Pe 
structions, agent position, six types of sentence were constructed as shown on the left of Tab ; 
where Р = patient nominal, А = agent nominal, @ = unspecified nominal, D = definitely 
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Table 3. Material assigned to groups, Expt. II : 
Group Material 
A man was killed 
d а ee | by 02 by a woman by the woman by Mary by her 
He was killed 


A toy was stolen 
Tho toy was don | by g by a boy by the boy by Tom by him 
It was stolen 


лос Pwr 


marked nominal, ND = non-definitely marked nominal. The reversible and non-reversible 
sentences employed are indicated in full. 

The results of Expt. I suggest that, for full constructions, sentence topic is related to definiteness 
regardless of voice and word-order; predictions for the full passives of the present experiment are 
therefore as before: the important entities of sentence types (c), (d) and (e) are respectively pre- 
dicted as E (the event, for neither nominal, is definitely marked), P (the definitel iy marked patient 
nominal which appears with a non-definitely marked agent), and A (the definitely marked agent 
nominal which appears with a non-definitely marked patient). ТС again offers no prediction for 
the full passives of sentence type (f) where both nominals are definitely marked. 

As regards the short, ‘agentless’ constructions of sentence types (a) and (b), the options рге. 
dicted by TC are the event E in type (a) where the patient nominal is not marked for definiteness, 
and P in type (b) where the patient nominal is definitely marked. 


Procedure 


The sentences were typed out on separate pages which were then stapled into booklets showing | 
one sentence per page. For any group, the short passives always appeared on the first booklet 
page before any of the full constructions whose within-group orders of presentation sampled the 
24 possible orders (4!). Sentences assigned to each group are shown in Table 3. 

For any sentence, subjects were required, as in Expt. I, to construct a question to which the 
sentence could serve as answer. Subjects were further instructed not to read through their book- 
lets before beginning, nor, after beginning, to turn back to previous pages already completed. 


Results 

Classification of question-responses is as in the previous experiment. Results from R 
and NR sentences have been combined as appropriate, as have results from the+ 
nominal, pronominal and proper name which are regarded here as equivalent in terms 
of definiteness, by comparison with а + nominal. (While this may be valid for purposes 
of the present experiment, it should be pointed out that there can be difficulties 
associated with such a move in certain contexts of use which exhibit an asymmetry 
between uses of proper names and definite descriptions; for some interesting dis- 
cussion of this issue, see Garner, 1969.) 

Data appear on the right of Table 2. For sentence types (a)-(d), entries represent 
the number of subjects who opt for one of the three response categories, and for 
sentence types (е) and (f), entries represent the number of subjects who make co 
sistent options for these categories, ‘consistent’ being defined as in Expt. 1. Й 

The maximum number of subjects for sentence types (a), (c) and (e) is equal us 
(groups 1 and 5); and equal to 80 for types (Б), (d) and (f) (groups 2, 3, 4, 6 and Т); 
cf. Tables 2 and 3. Departures from these maxima again arise where subjects have Po 
duced responses which are inconsistent and/or remain unclassified. Testing obser" 
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results against chance distributions for each sentence type, we find where significant 
options have occurred; these appear on the far right of Table 2 where they can be 
compared with the predictions of TC. 


Discussion 


Results for both short and full passives confirm the predictions of TC. It is again 
noticeable that for full constructions with both nominals definitely marked (sentence 
type (f)), subjects opt for Р (і.е. the initial nominal), as VWO would predict. The 
present experiments might therefore be interpreted as indicating, not that VWO is 
incorrect, for we do at times seem to depend on word-order for indication of impor- 
tance, but rather that it is restricted to certain types of construction: namely, full 
passives where both nominals are definitely marked. VWO therefore appears incom- 
plete, for it takes no account of definiteness and will only account for full construc- 
tions which are either relatively infrequent, even in English, or atypical of languages 
in general. When both definiteness and the typical short form of passives are con- 
sidered, VWO is found unable to accommodate data which can be more readily 
accommodated under an alternative account which utilizes a distinction between the 
topic and comment of an utterance. Just how useful this topic-comment distinction 
might prove in further studies remains to be seen. In the meantime it is worth 
stressing that the sketch given here is no more than preliminary, and that further 
discussion and references can be found in Lyons (1968) and Moore (1967). It is also 
worth indicating that some interesting discussion of definiteness in relation to such 
issues as specificity, identifiability and agent-deletion in short passives can be found 
in Geach (1965), Johnson-Laird (1969a, Б), New (1968) and Rommetveit (1968). 


We wish to acknowledge the invaluable advice we received from R. N. Campbell while con- 
ducting this study, and we wish to thank D. 8. Palermo for a critical reading of an earlier draft 


of this paper. 
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THE VERBAL TRANSFORMATION EFFECT: A 
COMPARATIVE STUDY OF THE VERBAL TRANSFORMATIONS 
OF PHONETICALLY TRAINED AND NON-PHONETICALLY 
TRAINED SUBJECTS 


By NORMAN J. LASS Aw» RICHARD M. GASPERINI 


West Virginia University, Morgantown, 
W.V., U.S.A. 


The purpose of this investigation was to determine if there are differences between phonetically 
trained and non-phonetically trained subjects in terms of their reported verbal transformations. 
A total of seven auditory stimuli, representing variations in meaningfulness and phonetic 
complexity, were presented to 28 phonetically trained and 28 non-phonetically trained listeners. 
Results indicate that there are both similarities and differences between the two groups. The 
differences that exist are quantitative, and not qualitative, in nature. The phonetically trained 
group reported more forms and transitions, and required fewer repetitions of the stimulus prior 
to their first verbal transformations, than the non-phonetically trained subjects. However, both 
groups reported the same types of transformations and, in many instances, identical forms as 
well. 


The observation that continued listening to recorded repetitions of a stimulus 
= produces perceptual illusory changes in normal listeners was first made by Warren 
& Gregory (1958) and later labelled by Warren (1961a) as the ‘verbal transformation 
effect’. 

The majority of studies concerned with this phenomenon have employed subjects 
with no phonetic training or extensive listening experience (Warren & Gregory, 1958; 
Warren, 1961a, b; Taylor & Henning, 1963; Natsoulas, 1965; Warren & Warren, 1966; 
Obusek, 1968; Warren, 1968). However, in a preliminary study concerned with pro- 
viding evidence for a universal feature detector system, Naeser & Lilly (1970) 
used a group of phonetically trained linguists and a group of non-phonetically 
trained non-linguists as listeners in a task involving continued listening to the word 
‘cogitate’. One of their findings was that of the five types of verbal transformations 


analysed, over 60 per cent reported by the group of linguists were non-dictionary 


types and approximately 30 per cent were of the dictionary variety. However, for the 
rted transformations were of the 


group of non-linguists, only 30 per cent of the repo 
non-dictionary type, while almost 50 per cent were dictionary types. Naeser & 
Lilly considered the factor of phonetic training as à possible explanation for their 
findings. They commented that ‘perhaps the fact that the linguists were using TRA 
[International Phonetic Alphabet] and the non-linguists only traditional English 


orthography made the difference’ (р. 6). ERIN 

Further support for this hypothesis of the importance of phonetic training on the 
listener’s verbal transformations came from a study by Lass & Golden (1971) con- 
cerned with the effectiveness of single isolated vowels as auditory stimuli in eliciting 
the verbal transformation effect. Their subjects had phonetic training and used the 
International Phonetic Alphabet regularly in their training as speech pathologists. 
They found that the verbal transformations of their subjects often differed from those 
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reported in previous investigations. In addition to the transformations inyoly; 
perceptual changes in the phonetic structure of the repeating stimulus (the type 
reported most often in previous studies), the majority of their subjects’ transforma. 
tions involved changes in the various parameters of the auditory stimulus, such К. 
the loudness, duration, quality and clarity of the signal. The authors attributed some 
of these differences between their findings and those obtained in previous studies to 
the phonetic training and listening experience of their subjects. They state that: 
‘Perhaps this background and training can at least partially account for the unique 
types of transformations reported...’ (p. 356). 

Additional support for the importance of the phonetic training factor was provided 
by a study of the consistency of subjects’ reported verbal transformations by Tekieli 
& Lass (1972). Employing subjects with the same phonetic training and experience 
as those in the Lass & Golden (1971) study, and using stimuli varying in meaning- 
fulness and phonetic complexity, they also found that: “Тһе majority of transforma- 
tions (72 per cent) reported in this study involved perceptual changes in the various 
parameters of the repeating auditory stimuli, including the pitch, rate, duration, 
loudness, stress, clarity, and the quality of the signal’ (p. 244). They concluded that 
‘since the subjects in both studies [their study and Lass & Golden’s study] had the 
same phonetic training and experiences. . .and since similar types of unique verbal 
transformations were reported in both studies, the factor of listener training and 
experience appears to deserve further exploration’ (p. 245). 

The purpose of the present investigation was to pursue further the issue of phonetio 
training in listeners by comparing the verbal transformations of a group of phonetic- 
ally trained subjects with those of a group of non-phonetically trained subjects, and 
thus to determine if this subject variable is an important one in the study of the 
verbal transformation effect phenomenon. 


METHOD 

Subjects 

A total of 56 individuals, 28 in each of two groups, served as subjects. All were students at | 
West Virginia University. The non-phonetically trained group consisted of students from various 
programmes throughout the university. None of the subjects in this group had had phonetio | 
training or listening experience of any kind. This group comprised 19 males and nine females, 
Tanging in age from 19 to 23 years, with a mean age of 20 years. 1 | 

The phonetically trained group consisted of students in the Speech Pathology-Audiology 
programme at West Virginia University. All subjects in this group were thoroughly familiar with 
tho International Phonetic Alphabet and used it routinely in their training as speech patholo- 
gists. In addition, through their course work and clinical experiences, they had experience 2 
listening to, and thoroughly analysing, what they heard. There were three males and 25 females 
in this group. The age range was 19-22 years, and the mean age was 20 years. ‘cal 

‚Мо subject in either listener group reported hearing difficulty and all had normal neurologi 

history and status as determined by a questionnaire. It is obvious that there is a dispropo" 
tionate number of males and females in the two subject groups in the study. However, е 
of the subject was not thought to be an important factor in the present investigation OT ma 
number of previous studies on the verbal transformation effect phenomenon (Warren & ра 
1966; Lass & Golden, 1971; Perl, 1970; Lass et al., 1973). 


Recording procedure 


A total of seven auditory stimuli was employed in the study: (1) an isolated vowel, Jil: (25 
nonsense syllable, /ко/; (3) a one-syllable meaningful word, mes (4) а two-syllable nonse 
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word, /ikfre/; (5) а two-syllable meaningful word, ‘police’; (6) а four-syllable nonsense phrase, 
[tre ов гі fæl; (7) а four-syllable, four-word meaningful sentence, ‘our ship has sailed’, 

The stimuli used were chosen in order to compare the two groups’ verbal transformations for 
stimuli varying in both meaningfulness and phonetic complexity. 


Recording procedure 


Recordings of all stimuli were made by a professional male announcer with an Ampex model 
602 tape-recorder and ап Altec model 681A condenser microphone. The recordings were made 
in a sound-treated room at the West Virginia University Medical Center. Preceding the produc- 
tion of each stimulus the speaker used the carrier phrase ‘Say the word —’, which he monitored 
at zero on the VU meter of the tape-recorder. 

In the production of the isolated vowel, /i/, an attempt was made to control for the consistency 
of the frequency and sound-pressure level of the speaker’s phonation. To maintain a constant 
frequency, the output of a Beltone model 15CX pure-tone oscillator set at 125 Hz was monitored 
by the speaker through a single headphone. Simultaneously, the speaker monitored the sound- 
pressure level of his voice on a General Radio model 1551-C sound-level meter in an attempt to 
maintain a constant reading of 65 db on the meter. 


Construction of stimulus tapes 


Each of the seven recorded stimuli was cut and spliced into a separate tape loop. The loops 
were played repeatedly on a Nagra model IV-D tape-recorder and electronically reproduced on 
an Ampex model 602 tape-recorder. Each of the stimuli was then cut and spliced into a second 
tape loop containing 500 msec. pauses between stimuli. In the case of the isolated vowel, /i/, а 
200 msec. segment was excised from the original sustained phonation of the vowel. Because of 
the relatively short duration of the utterances, it was necessary to use more than one repro- 
duction of the stimulus in order to construct the tape loop. In the above manner, seven master 
tape loops were constructed, one for each of the seven stimuli under investigation in the study. 
Each tape loop was played repeatedly for a 3 min, period on a Nagra model IV-D tape-recorder 
and electronically reproduced on an Ampex model 602 tape-recorder to produce seven master 
stimulus tapes. 


Experimental procedure 
The following set of instructions was orally presented to each subject: ‘I am going to play a 
tape-recording through these headphones [present headphones]. When the tape starts, click 


your fingers near the microphone as soon as you hear the voice [demonstrate]. I want you to 


listen carefully to the voice and tell me what it seems to be saying as soon as you can. After you 


call out what you hear, keep on listening carefully. 1f you think you hear a change to a different 


original stimulus or to another different i . 
change to a new stimulus ог to а stimulus previously heard should be called out immediately 


upon hearing it. Even if the change is momentary, that is, involving just one repetition, be 
certain to call it out. Do not wait to confirm the change by listening further. Do not worry about 
being correct or incorrect. Do not worry about whether what you hear is meaningful or familiar. 
What I want to know is what the stimulus seems like to you under these special conditions. 


Don’t forget to call out immediately every time you hear a change, whether to something new or 
whether the change is back to a stimulus which you called out before. However, if you hear no 
change in the stimulus, please remain silent. You will hear a tone immediately prior to the onset 
of the stimulus. Attempt to maintain your maximum concentration during the entire listening 
task. Are there any questions?” J f З 

In an attempt to familiarize the subject with the experimental task, a 1:5 min. practice 
stimulus tape was played for him. This tape was constructed in the same manner as the experi- 
mental stimulus tapes. The stimulus employed in е icit ee was пе; we 2 а) eR 

leti i , the seven experiment stimulus tapes were played to 

ae s rder and a set of matched Sharpe model 
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Table 1. Mean number of forms, transitions and repetitions of the stimuli prior to the 
onset of the first verbal transformations for the phonetically trained and non-—phonetically 
trained listener growps 


Phonetically trained group Non-phonetically trained group 
— ص’‎ ——ÀÀAÀ —  —— — r A — 
Stimulus Forms Transitions Repetitions Forms Transitions Repetitions 

lil 28 67 445 15 3:3 504 
[ko] 34 T2 30-0 2-6 38 305 
“вее” 26 71 24-4 22 40 217 
кеу 3:2 6:8 25-8 2-2 3:6 27:6 
‘police’ 2-9 48 19-3 18 25 32.8 
[tre os ri fee] 2:0 3-9 25-2 19 26 263 
‘our ship has sailed’ 24 48 16-7 2-1 2-9 176 


ject’s responses by means of a set of headphones and recorded each response on a sheet of paper, 
All phonetic forms were recorded using the International Phonetic Alphabet. Upon completion 
of each stimulus tape, the examiner’s list of subject responses was presented to the subjeot to 
verify the correctness of the listed responses. 

All seven stimulus tapes were presented to each subject individually in a single experimental, 
session, The order of presentation of the seven stimulus tapes was counterbalanced so that seven 
orders were used, with four subjects from each of the two listener groups in each of the seven 
order conditions. A rest period of approximately 3 min. was provided between each stimulus 
tape. The session, which lasted approximately 40 min., was held in a sound-treated room at the 
West Virginia University Medical Center, 


Data analysis 


determined in the following manner: (1) the subject’s response tape was played through a General 
Radio model 1521-B graphic level recorder having a paper speed of 31-75 mm per sec. and à 
writing speed of 100 mm per sec. ; (2) the examiner placed a mark at the beginning of the stimulus 
tape (which was indicated by the sound of the clicking of the subject’s fingers near the micro- 
phone) and at the occurrence of the first verbal transformation reported; (3) a line was drawn 


response tape was marked on the tracings of the stimulus tapes and the number of repetitions 
of the stimulus, which was visible from the tracings, was counted up to that point on the tracing. 
Tn the above manner, the number of repetitions prior to the onset of the first verbal transforma 


еш of each of the 56 subjects was determined for each of the seven stimuli employed in the 
study. 


RESULTS 
Forms, transitions and repetitions prior to first verbal transformations 
Table 1 contains the average number of forms (different perceptual phenomena), 
transitions (changes from one form to another), and repetitions of each stimulus 
prior to the onset of the subjects’ first verbal transformations, for the phonetically 
trained and non-phonetically trained groups in the study. The table indicates the 
following: (1) for each of the seven auditory stimuli investigated, the phonetically 
trained group of subjects reported more forms and transitions, and required те 
repetitions of the stimulus prior to their first verbal transformations (except f 
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‘see’) than the non-phonetically trained group; (2) the largest differences between the 
two groups for numbers of forms and transitions reported occurred for the phonetic- 
ally simplest stimulus employed in the study (/i/), while the smallest differences 
between the two groups was for one of the phonetically most complex stimuli (/tre os 
ri fæ/); (3) both subject groups manifested a larger average number of transitions 
than forms for all stimuli employed in the study ; and (4) for both groups, one of the 
two phonetically most complex stimuli (‘our ship has sailed’) required the fewest 
average number of repetitions to elicit the subjects’ first verbal transformations, and 
the phonetically simplest stimulus (/i/) required the largest number of repetitions, 
Inferential statistical analysis, consisting of Mann-Whitney U tests (Siegel, 1956), 
was employed to determine if the observed differences between the two subject 
groups were statistically significant or simply chance occurrences. Results of the 
analyses indicate the following: (1) for all seven stimuli as a group, there are no 
significant differences between the phonetically trained and non-phonetically trained 
listeners in number of forms reported (2 = 1-75) and significant differences in number 
of transitions (2 = 1:98; P < 0-05) and repetitions of the stimulus prior to eliciting 
their first verbal transformations (z = 2:07; P < 0:05); (2) for the meaningful 
stimuli in the study (‘see’, ‘police’ and ‘our ship has sailed’), the two groups do not 
differ significantly in number of elicited forms (z = 1-58) and transitions (2 = 1-32), but 
show significant differences for number of stimulus repetitions (z = 2:27; P < 0-05); 
(3) for the meaningless stimuli as a group (/1/, /ko/, /ikfre/, and [tre os ri fæ/), there 
are significant differences between the phonetically trained and non-phonetically 
trained subjects in forms (z = 2-01; P « 0-05) and no significant differences in 
transitions (2 = 1-70) and repetitions (2 = 1-67); (4) the phonetically trained and 
non-phonetically trained groups show no significant differences for phonetically 
simple stimuli in the study (/i/, /ко/, and ‘see’) in number of forms (z — 1:95) and 
repetitions (z = 1-93) which they exhibit, and significant differences in number of 
reported transitions (2 = 2-11; P < 0:05); (5) for stimuli of intermediate phonetic 
complexity (/ikfre/ and ‘police’), the differences between the two groups are significant 
in forms (z = 2:43; Р < 0-05) and repetitions (z = 2:59; P < 0-01) and not signifi- 
cant in reported transitions (2 = 1-70); and (6) the two groups show no significant 
differences in number of forms (z = 0:39), transitions (2 = 1:37), and repetitions 
(2 = 0-01) for the phonetically complex stimuli (тє os ri fe/ and ‘our ship has 


sailed’) employed in the study. 


Types of verbal transformations 


Table 2 contains a classification of the types of verbal transformations elicited by 
the seven auditory stimuli from the two listener groups. The classification employed 


was based on the different forms reporte 

The phonetic category in this table pertai nsform 0 ур 
ceptual change in the phonetic structure of the repeating stimulus. A differentiation 
was made by subjects in both groups in their reports of transformations between the 
rate of the stimulus presentation (i.e. inter-stimulus pause time appeared to them to 


be altered) and duration of each stimulus heard (i.e. stimulus time appeared to have 


changed). Transformations of quality usually involved reports of changes to a ‘hoarse’, 


‘raspy’ or ‘throaty’ quality of the signal. Rhythm changes were often expressed as 
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Table 2. Percentage of types of verbal transformations reported by the phoneti 
trained and non-phonetically trained listener groups for each of the seven stimuli 
employed in the study 


Dura- Loud- 
Stimulus Phonetic Pitch Rate tion ness Stress Clarity Quality Other 
Phonetically trained group 
lil 333 77 383 51 64 64 38 38 09 
[ko] 21-1 3-2 11:8 16:8 22-1 9-5 32 116 11 
‘see’ 19-4 42 15:3 83 29:2 111 42 83 0:0 
/ikfre/ 16-9 56 T9 1r2 25-8 18-0 45 9-0 11 
‘police’ 6-8 27 18-9 35-1 10-8 23-0 2-7 0-0 00 
[tre os ri fæ/ 113 57 189 1038 170 264 57 38 00 


‘our ship has sailed’ 16-7 13-6 91 15:3 16-7 22.7 45 1:5 0:0 
Non-phonetically trained group 


lil 12-2 9-8 22:0 4:9 244 12-2 7:3 24 49 
[ico] 181 00 97 208 181 111 42 167 14 
“see” T9 0-0 15:9 17:5 36-5 T9 48 48 48 
Jiktre] 10-5 53 12:3 12:3 33-3 14:0 3:5 35 53 
‘police’ 2-1 2-1 18:8 37:5 20:8 10-4 6-3 2-1 00 
[tre ов ri fæ/ 20. 0-0 61 122 265 24:5 6-1 20 20 


4 
‘our ship has sailed’ 10-9 18 3-6 10-9 27:3 273 109 T3 00 


changes in the stress pattern of the repeating stimulus. The clarity category involved 
perceptual changes to either a ‘clearer’ signal or to one which was ‘blurry’ or 
‘distorted’. The category other in Table 2 includes transformations which could not 
be placed into any of the existing categories. It included those transformations which 
were perceived by the subjects but which they could not verbally express. That is, 
they were certain that some change had occurred in their perception of the repeating 
stimulus, but could not describe the change. 

Table 2 shows the following: (1) across all stimuli investigated, the subjects in the 
phonetically trained group reported a greater percentage of phonetic, pitch, rate and 
stress types of transformations than did those in the non-phonetically trained group, 
while the non-phonetically trained subjects reported a greater percentage of dura- 
tion, loudness, clarity, quality and other types of transformations than did those in 
the phonetically trained group; (2) across all seven stimuli, the largest differences | 
percentages between the two listener groups were those involving changes in the 
loudness and phonetic structure of the repeating stimulus (8:4 and 6-2 per cent 
differences, respectively), while the smallest differences occurred for quality types 
of transformation (0-1 per cent difference); (3) the average difference between the | 
phonetically trained and non-phonetically trained subjects across all stimuli as well | 
as across all categories of transformations was 3:3 per cent; (4) the majority of trans- 
formations reported by both groups of subjects were those involving perceptual 
changes in the various parameters of the auditory signal (i.e. changes in the pitch, 
rate, duration, loudness, ete., of the repeating stimulus) rather than in its phonetic 
structure; (5) for five of the seven stimuli in the non-phonetically trained group (Jil 
‘see’, fikfre/, [tre os ri fæ/ and ‘our ship has sailed *), and for three of the seven stimuli 
in the phonetically trained subjects (/ko/, ‘see’ and /ikfre/), the largest percentag? 
of verbal transformations involved perceptual changes in the loudness of the 
repeating stimulus; and (6) the non-phonetically trained subjects in the study we 
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more often unable to verbally express the changes that had occurred in their per- 
ception of the repeating stimulus than were those in the phonetically trained group. 


Exact forms 


Table 3 includes the exact forms which were reported by more than one subject in 
each of the two listener groups for the seven stimuli employed in the study. The 
table indicates that: (1) while the phonetically trained subjects reported phonetic 
types of transformations for all but one of the seven stimuli (‘police’), the non- 
phonetically trained group reported such transformations for three of the meaning- 
less stimuli (/ko/, /ikfre/ and /tre os ri fæ/) and none for the meaningful stimuli in 
the study; (2) the phonetic transformations included the substitution of a single 
phoneme for one of the stimulus sounds (e.g. /I/ for the stimulus /i/; /ikfra/ and 
[ikfro/ for the stimulus /ikfre/; /kre os ri fe/, /pre os ri fee/, [tra os ri fee/, and [tree os 
ri fæ/ for the stimulus [tre os ri fæ/) as well as the addition of one or more phonemes 
to the original stimulus (e.g./ip/ for the stimulus /i/; [kowa/ and /kol/ for the stimulus 
[ко/; /sija/ and [si-I/ for the stimulus ‘see’; fikfram/ and /ikfrem/ for the stimulus 
[ikfre/); (3) the phonetic transformations reported by the non-phonetically trained 
group were identical forms to those reported by the phonetically trained subjects; 
and (4) the non-phonetic verbal transformations, those involving perceptual changes 
in the various parameters of the auditory signals, were very similar, and in many 

. cases identical, for both subject groups. 


DISCUSSION 


The results of this study indicate that there are both similarities and differences 
between phonetically trained and non-phonetically trained subjects in terms of their 
reported verbal transformations. Furthermore, the differences that exist between 
these two groups are more quantitative than qualitative in nature. The subjects in 
the phonetically trained group reported more forms and transitions than those who 
were not phonetically trained, and required fewer repetitions of the stimulus before 
reporting their first verbal transformations for all but one of the seven stimuli 
employed in the study. They also reported more phonetic types of transformations, 
those involving changes in the phonetic structure of the repeating stimulus, for all 
stimuli than the non-phonetically trained subjects. On the other hand, the subjects 
in the non-phonetically trained group reported more often that they could not verb- 
ally express the changes that they had perceived in the repeating stimuli. 

The findings that the phonetically trained subjects reported more forms and 
transitions, required fewer repetitions of the stimulus prior to their first verbal 
transformations, and reported more phonetic types of transformations, are not 
surprising in view of their training and background. All the subjects in this group 
were very familiar with the International Phonetic Alphabet and used it regularly 
in their training as speech pathologists. Furthermore, through their course work and 
clinical experience, they were taught to use this knowledge of phonetics to listen to, 
and analyse, what they heard. The non-phonetically trained subjects lacked this 


phonetic training and experience and thus did not report as many forms and transi- 


tions, required more repetitions of the stimulus before reporting transformations, 
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Table 3. Exact forms for each of the seven stimuli reported by more than one subject 
in each of the two listener groups 


(The number of subjects reporting a particular form is given in the parentheses preceding 
the form. Phonetic symbols are used for all forms in brackets.) 


Stimulus Phonetically trained group 
lil (16) [bip] 
(2) Ш 
(6) ipl 
(3) Пр/ 
(8) ‘slower’ 
(16) ‘faster’ 
(3) ‘rhythm change’ 
(3) ‘lower in pitch’ 
(2) ‘higher in pitch’ 
(3) ‘softer’ 
(3) ‘louder’ 
(2) ‘shorter in duration’ 
(2) ‘less distinct’ 
[ko] (7) [kol] 
(4) /kowA/ 
(10) ‘longer Jo" 
(2) ‘shorter Jo’ 
(15) ‘louder’ 
(3) ‘softer’ 
(2) ‘longer in duration’ 
(8) ‘faster’ 


(4) ‘glottal Joj’ 
(5) ‘increased stress on /k/’ 
(3) ‘increased stress on /o/* 


(5) ‘shorter in duration’ 

(3) “longer /s/’ 

(15) ‘louder’ 

(2) ‘softer’ 

(2) ‘change in quality’ 

(2) ‘lower in pitch’ 
likfre/ (7) [ikfrem] 

(2) /ikfrAm/ 

(9) Jikfra/ 

(5) [ikfra] 

(11) ‘increased stress оп lfrel’ 
(2) ‘increased duration of /f]? 
(2) ‘shorter duration on [ik]* 
(5) ‘faster’ 


(5) ‘longer in duration’ 
(3) ‘higher in pitch’ 
(4) ‘lower in pitch’ 
(2) ‘softer /k/? 
(6) ‘shorter [в]? 
(16) ‘longer [s]* 
(8) ‘increased stress on “lice”? 


‘police’ 


Non-phonetically trained group 


(4) ‘slower’ 

(0) ‘faster’ 

(4) ‘cannot describe change’ 
(2) ‘higher in pitch’ 

(2) ‘lower in pitch’ 

(7) ‘louder’ 

(3) ‘softer’ 

(3) ‘rhythmic beat’ 

(3) ‘blurry’ 


(5) [коју 
(6) ‘increase іп stress’ 
(13) ‘longer in duration’ 
(8) ‘shorter in duration’ 
(2) ‘faster’ 
(4) ‘slower’ 
(10) ‘louder’ 
(5) ‘lower in pitch’ + 
(2) ‘raspy quality’ 
(3) ‘clearer’ 
(5) ‘cannot describe change’ 


(4) ‘longer /i/’ 
(6) ‘longer /s/’ 
(2) ‘change in rhythm’ 
(8) ‘softer’ 
(15) ‘louder’ 
(10) ‘cannot describe change’ 
(4) ‘shorter in duration’ 
(2) ‘longer in duration’ 
(2) ‘slower’ 
(5) ‘faster? 


(2) [ikfrem] 

(4) ‘cannot describe change’ 

(2) ‘change in quality” 
(12) ‘louder’ 

(9) ‘softer’ 

(3) ‘slower’ 

(4) ‘faster’ 

(2) ‘lower in pitch’ 

(2) ‘higher in pitch’ 

(2) ‘shorter in duration’ 

(2) ‘longer in duration’ 


(9) ‘prolonged /s/* 
(5) ‘prolonged /o/’ 
(3) ‘distorted /s/’ 


‘our ship has sailed’ 


i 
Stimulus 
[trs os ri fee] 
|j 


and reported fewer phonetio types of tr 
non-phonetically trained group reported 
express the change which they perceive 
occurred in their perception of the repeating 
of their lack of the ‘tools’ (namely the phon 
pressing what they heard. 

However, both groups of subjects repo 


| 
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Table 3 (cont.) 
Phonetically trained group Non-phonetically trained group 


(5) ‘increased stress on “ро”? 
(3) increased duration of [s] 
(2) ‘shorter in duration’ 

(5) ‘longer in duration’ 

(7) ‘faster’ 

(4) ‘slower’ 

(5) ‘louder’ 

(2) [kre os ri fee] 

(2) [pre os ri fæ 

(2) [tr^ os ri fee] 

(2) [бте os ri fef 

(2) ‘increased stress on /fe/” 
(6) ‘increased stress on /os/’ 
(2) ‘increased stress on /tre/’ 
(7) ‘louder’ 

(2) ‘softer’ 

(4) ‘faster’ 

(2) ‘slower’ 

(5) ‘shorter in duration’ 


(2) ‘longer in duration’ 
(2) ‘shorter in duration’ 
(3) ‘slower’ 
(2) ‘faster’ 
(6) ‘louder’ 


(2) [Ere os ri fej 

(3) ‘longer in duration’ 

(3) ‘shorter in duration’ 

(3) ‘increased stress on /os/’ 
(3) ‘clearer /os/’ 

(2) ‘change in stress’ 

(9) ‘louder’ 


(3) ‘longer pause between fos] and [гї] d 


(5) ‘lower in pitch’ 

(2) ‘higher in pitch’ 

(5) ‘ore ship has sailed’ 

(3) ‘slower’ 

(3) ‘faster’ 

(5) ‘louder on “has sailed”? 

(4) ‘increased duration of [а]? 
(2) ‘shorter in duration’ 

(2) ‘longer in duration’ 

(9) ‘louder’ 

(2) ‘increased stress on “паз”? 
(3) ‘increased stress on “ship”? 
(2) ‘lower in pitch’ 

(3) ‘higher in pitch’ 

(2) ‘more distinct on “has sailed” 


(3) ‘ore ship has sailed’ 
(11) ‘louder’ 

(4) ‘softer’ 

(5) ‘increased duration of /d/’ 

(2) ‘increased duration of pause 
between “ship” and **has"* 

(3) ‘increased stress on “выр”, 

(2) ‘clearer’ 

(2) ‘distorted “ship”? 

(2) ‘decreased duration of pause 
between “has” and “sailed”? 

(3) ‘lower in pitch’ 

(2) ‘faster’ 

(2) ‘shorter in duration’ 

(2) ‘change in stress pattern’ 


ansformations. In addition, the fact that the 
more often that they were unable to verbally 
d, but were certain that some change had 
stimulus, is also not surprising in view 
etic training and experiences) for ex- 


rted the same /ypes of transformations. In 


addition to phonetic types of verbal transformations, both groups reported changes 


in the various parameters of the audito: 
rate, duration, loudness, stress, clarity an 
the majority of all transformations 


nature but rather involved such changes in the signal 
rmations which were reported by the non-phonetically 


in the phonetically trained group. 


Therefore the findings of the present investigation do not corroborate earlier hypo- 


the phonetic types of transfo 
trained subjects were identical to those reported 


ry signal, including changes in the pitch, 
4 quality of the repeating stimuli. In fact, 
for both subject groups were not phonetic in 


* parameters. Furthermore, 
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er groups. Thus, | he 
effect of phonetic training appears to influence the quantity, but not the quality, o 
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1 
CAPACITY AND DELAYED SPEECH 


Bv DAVID SALTER 
Department of Psychology, University of Newcastle upon Tyne 


The experiment tests a hypothesis based on limited capacity under conditions of normal and 
delayed auditory feedback. Three predictions are tested on reading material in which syntax and 
coherent meaning are introduced as separate constraints. The hypothesis predicts that the 
difference between normal and delayed speech rates will be inversely related to the redundancy 
of the material but that the ratio of delayed/normal readings will remain constant across the 
passages since this measure also takes account of reading speed. A third measure, based on a 
seloctive analysis of speech disturbances, also confirms a prediction that the likelihood of speech 
disturbances increase throughout a sentence unit. The effects of delayed feedback are briefly 
discussed within the context of two recent models of information processing. 


Several experiments have attempted to measure the attention demands of one 
task by its interference with another (Welford, 1968). The experiment reported here 
measures reading rates under conditions of delayed auditory feedback (DAF). 

The amount of information which an individual can process within a given time 
unit is limited. From the concept of limited capacity (see Broadbent, 1971) one might 
hypothesize that, with two information sources available to the subject at the same 
time, the amount of information processed from the secondary source (in this in- 
stance, DAF) will vary inversely with demands on attention made by the primary 
source, the reading task (cf. Peterson, 1969). For example, it should then follow that 
the subject experiences more interference from DAF when he reads prose because 
prose is more predictable to read than, say, words in a random order. To state the 
outcome more specifically, it should follow that the difference between reading rates 
(normal-DAE) with prose exceeds the difference between reading rates (normal-DAF) 
with the same words in a random order. Different results can be predicted for other 
measures of the relative demands of the two information sources (Salter & Clarkson, 
1971); if the ratio of DAF/normal rates is measured, the results should then remain 
fairly constant irrespective of the degree of predictability of the reading text, since this 
measure also accounts for an interaction between reading speed and predictability. 
These two predictions are summarized below, along with a third which is based on an 
analysis of speech disruptions caused by DAF. pte alin 

Speech disruptions may be caused either by transitional features occurring within 
words or by transitions between words, or both, interacting with a particular delay. 
Since the same words are used in all the reading passages in this study, only the second 
factor of word order is examined. There are two reasons why sentences may have 
fewer speech disruptions than ungrammatical strings: first, normal linguistic patterns 
may better resist DAF interference, and secondly, negative transfer from familiar 
speech habits may promote errors when reading ungrammatical strings. 

A more interesting question is whether speech disturbances predominate at any 
Particular part of a sentence. Brown (1938, 1945), for example, reports from work on 
Speech pathology that stutterers tend to stumble on initial or early words in a sentence 


when reading prose aloud. According to Conway & Quarrington (1963), contextual 
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organization as well as word position is a relevant factor affecting the frequency 
stuttering; the incidence is further increased with larger information values (Quar. 
rington, 1965). DAF was not a feature of these studies and, though its effects have 
been termed ‘artificial stutter’ (Lee, 1951), a direct analogy of the two situations does 
not seem warranted. With subjects who are not normally prone to stutter, a limited 
capacity hypothesis predicts quite different effects. There is evidence that simul- 
taneous visual and auditory stimuli cannot be attended to or responded to at the 
same time (Tulving & Lindsay, 1967). Thus at the beginning of the sentences, when 
the subject is actively coding the written sentence unit, few disruptions should occur, 
but DAF should increasingly interfere to cause speech disfluencies towards the end 
of the spoken sentences as the capacity to monitor auditory feedback becomes 
available; the same assumptions cannot be made for strings of words in random. 
order. 

In this study three kinds of material are used (cf. Miller & Isard, 1963): meaningful 
sentences (M) of the kind Bears steal honey from the hive, anomalous sentences (A) 
having grammatical structure but lacking any coherent meaning like Bears shoot work 
on the country, and ungrammatical strings (U) such as From hunters house motorists 
the carry. The following predictions can be generated from the hypothesis. (1) Since 
more attention is demanded by a reading text which is unpredictable, the difference 
between reading rates under normal and DAF conditions will decrease as the un- 
predictability of the text is increased. The hypothesized order for DAF interference 
will therefore be M > A > U. (2) If reading rate is adjusted to the redundancy of the 
text so that the demands on attention are made equivalent for each kind of reading 
task, then no significant variation in ratio measures is predicted across the three 
types of linguistic structure so that M = A = U. (3) The incidence of speech distur- 
bances is predicted to increase throughout the two kinds of sentence with maximum 
disturbance at the end. 


METHOD 
Reading material 


Three reading passages, 225 syllables in length, were generated with identical word content, 
Each passage contained twenty sentences (or their equivalents) with the same distribution and 
order of sentences of five, six or nine words. One passage (M) consisted of sentences with coherent 
meaning, tho second passage (A) consisted of anomalous sentences, and the third passage (U) 
consisted of strings of randomly ordered words bounded by capital letters and nominal full stops. 
Stimulus material was selected from Miller & Isard (1963, sect. 3, 6, 7, 10), who define the sentence 
types and method of word-switching. 


Subjects 


The 24 subjects (eight females, 16 males) were graduates and undergraduates of врећа 
University, aged between 18 and 33 years. No subject suffered from any hearing impairment, an 
all subjects had experienced DAF in a previous experiment. It was considered an advantage 
prior and equal practice existed for all subjects. 


Experimental conditions and design A 
maln’ 


A head-rest, which was adjusted for each subject, ensured that a constant distance was DAF 
tained from the microphone while reading. A delay interval of 225 msec. was used for ox 
conditions with amplified playback intensity of the subject’s speech at the headphones арр | 
mately 90 db, sufficient to mask bone conduction. A and 
Separate groups were tested with each of the six permutations of condition order (М, A 
U), but each subject read under all conditions to reduce the inter-subject variance WT Е dition 
Order of feedback conditions is not crucial (Elliott, 1956), so for each passage the easier cont 
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Table 1. Mean reading rates (syll/sec.) with two measures of DAF interference 


Meaningful Anomalous Ungrammatical 
sentences sentences strings 
^ ^ T 2% 
Меап S.D. Mean S.D. Mean S.D. 
Normal 4-261 +0-562 4-122 + 0:500 3.702 +0-445 
DAF 3-476 + 0-661 3-433 + 0-586 3:113 +0525 
Difference 0:785 + 0:492 0-689 +0-416 0:589 +7 
Ratio 0-815 +0-117 0-832 +0-106 0:839 +0۰095 


with normal auditory feedback preceded that with DAF; the alternation of feedback conditions 
reduced the likelihood of fatigue or other cumulative effects from consecutive DAF conditions. 
To minimize any differential practice effects between reading passages from the first reading with 
normal feedback to the second with DAF, two preliminary readings with passages of prose (292 
syllables) and random words (258 syllables) preceded the experiment. 


Procedure 


Subjects were told that the reading passages consisted of various kinds of sentences strung 
together with no meaningful connexion between them and differing in their degree of intelligi- 
bility. The instructions were to read at a normal speed, to try not to omit words, in the event of 
saying the wrong word to go on rather than repeat a whole phrase, in the case of mispronunciation 
to go on and finish the word, and in the event of losing the place to remain silent until reading 
could continue and to mention it afterwards. Responses were recorded for later analysis. 


RESULTS 


Reading times for each passage were measured to the nearest tenth of a second, and 
transformed to a rate of syllables per second. The incidence of intentional repetitions, 
which were clearly discernible, was restricted to very few subjects; for these the 
syllable numerator was adjusted accordingly. Mean rates of reading are given in 
Table 1 together with the means of the two measures of rate decrement. The data for 
each measure of rate decrement were subjected to a separate analysis of variance. 
The main factors tested by these analyses were presentation order between groups, 
and the effect of linguistic structure within subjects. The results for normal-DAF 
syllable rate differences showed a significant effect for presentation order (F = 3-47; 
df = 5,18; P < 0-025), indicating differential practice effects of reading this 
material under DAF; condition orders beginning with (M) have least decrement and 
those orders beginning with (U) show most decrement. Changes in the linguistic 
structure across passages affect performance significantly (F = 7:88; df. = 2,36; 
P < 0:01). А comparison of the mean rate differences (Newman-Keuls test) reveals 
that DAF interference for meaningful sentences is significantly more than that for 
anomalous sentences which in turn are more disrupted than ungrammatical strings, 
both at the P < 0-01 level. The interaction of order x linguistic structure was not 
Significant (F = 1-77; d.f. = 10,36). No significant variation for DAF/normal ratios 
Was observed: for presentation order (F = 1-99; д кв, 18), changes in linguistic 
oe (F = 2-43; d.f. = 2,36), or for order x linguistic structure (F = 1:08; 

f. = 10,36). , \ 

Fr ae of speech disturbances within each sentence or string was examined at 


initial, medial and terminal locations. The exact position of these locations varied 
14-2 
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Table 2. Mean number of speech disruptions at initial, medial and 
terminal locations with the sentence unit 


Locations Tnitial Medial Terminal Total 
Meaningful sentences 0-5 1:3 2-4 42 
Anomalous sentences 0-5 1-0 1:8 3-2 
Ungrammatical strings 1:6 11 1:9 45 
Total (sentences only) 1-0 2:3 42 
Total 2:5 3:3 6-0 


with the length of individual sentence units, but the essential point is that sampling 
was made at identical locations across the three reading texts. The recordings of 
readings under DAF were subsequently checked by the experimenter against a pre- 
pared typescript on which the selected words were underlined. As an aid to accurate 
scoring the tape replay speed was reduced from 7:5 in. /sec. to 6-7 in.[sec., which did 
not perceptibly distort the recorded speech. The principle was followed of listening 
for normal pronunciation, recommended as a more reliable method for scoring speech 
disturbances (Elliott, 1956). Where necessary selected words were replayed several 
times for a final decision, and in a few cases of remaining doubt a decision of no dis- 
ruption was made. (This scoring procedure was repeated six weeks later with a test- 
retest reliability of 90 per cent agreement. The discrepancies in scoring for the retest 
do not affect the results obtained for any subsequent analysis.) The distributions of 
mean speech disturbances per segment location are presented in Table 2. 

A Friedman two-way analysis of variance of the data shows no significant variation 
in the overall frequency of speech disturbances due to changes in the linguistic 
structure. Before any conclusions are drawn about familiar speech patterns and DAF 
interference, it is necessary to look at the distribution of disruptions within the 
sentences. A second Friedman analysis of speech disruptions over the three locations 
for meaningful and anomalous sentences only was very significant (y? = 9:25; 
d.f. = 2; Р < 0-008). A one-tailed Wilcoxon test indicated that medial > initial 
position T = 21-5 (P < 0-01); terminal > medial position 7 = 55:5 (Р < 0:025). 


Discussion 


Predictions based on a limited capacity hypothesis for DAF interference have been 
tested by two measures of speech rate decrement and by the relative frequency of 
speech disturbances. The results obtained appear to confirm the expectations in the 
following ways. 

In the reading passages used here syntax and coherent meaning were introduced 88 
separate constraints into a series of ungrammatical word strings. Other experimenta 
evidence has previously shown that when grammatical and meaningful structure is 
introduced in this way the perception of individual words is made easier (Miller et al. 
1951; Miller & Isard, 1963; Stowe et al., 1963). When a reading text is made mote 
predictable by the same method, prediction (1) is confirmed in that the introduction 
of each constraint is marked by a significant increase in the difference between norm 
and DAF speech rates. A further consequence of introducing these constraints Ш 
the reading text is that reading speed is also increased relatively (see Table 1), there" 
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by tending to equate the loading factor on attention across the three texts. When this 
interaction between redundancy and reading speed is measured by ratios, non- 
significant variation is predicted (2) and observed. Some variation exists between the 
mean ratios (Table 1) and appears to originate from differential practice across the 
six permutations of condition orders. A significant order effect was observed with rate 
differences though the effect was not significant with ratios. 

The likelihood of speech disturbance was also predicted to increase towards the 
end of each sentence when capacity becomes available to monitor delayed feedback 
more actively. Both meaningful and anomalous sentences are characterized by a sig- 
nificant increase in. speech disruptions over initial, medial and terminal locations but 
disruptions for ungrammatical strings differ in that they occur about as often at the 
beginning as at the end of the string. The distinguishing factor between sentences 
and strings may be one of response parameters for both types of sentence follow a 
familiar response pattern though this factor is not sufficient to prevent DAF inter- 
ference as the probability of sampling auditory feedback increases throughout the 
sentence. With ungrammatical strings articulatory control is precarious even under 
normal feedback conditions so that under DAF momentary loss of control is more 
readily instigated irrespective of the position of the word within the string. 

These results suggest that the qualitative effects in DAF are similar in kind to 
those observed in other studies of selective attention. Attention under DAF appears 
to be subject to the same spontaneous ‘switches’ to a secondary, auditory input as 

‘with dichotic presentation (cf. Treisman, 1964) and such switches may be partly 
responsible for initiating the involuntary discontinuities and distortions in speech 
production so characteristic of the auditory delay. One recourse open to the subject 
to prevent such speech disfluencies under DAF is to slow down his reading rate. This 
strategy according to Tiffany & Hanley (1956) reduces stuttering at the cost of 
slower speech (see also Pollack, 1967). In the context of information processing and 
attention this strategy is equivalent to reducing the rate of information transmission 
for the primary task so that secondary DAF information may be accommodated and 
both inputs processed in parallel (Broadbent, 1958, 1971). The disruption itself may 
originate in a response buffer (Morton, 1969). This mechanism, where it is assumed 
that material is coded in some phonological units, has the primary function of allowing 
the production of speech to be programmed efficiently (Morton, 1970). Following the 
operation of a ‘logogen’, its threshold is reduced so that delayed speech will cause an 
identical response to be ‘made available’ in rapid succession, which may interfere 
with the programming of the first response. However, such a mechanism would not 
explain the distinctive pattern of disruptions within the sentence unit observed here. 
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LATENCY OF AUTOKINESIS AND CONVERGENCE 
OF THE EYES 


By BRIAN CRASKE anp MARTIN CRAWSHAW 
Department of Psychology, University of Southampton 


It is suggested that one of the determinants of autokinesis is noise associated with a hypo- 
thesized eyo-in-head position monitor within the oculomotor system. It is argued that a decrease 
in convergence of the eyes is associated with a decrease in the magnitude of the signal relating 
to eye position. The prediction is that this will thereby produce an increase in the effectiveness of 
noise as a spurious signal. An experiment is described in which a just-visible oscilloscope spot 
was viowed in a dark room at four distances along the subject’s median sagittal plane. Tho 
latency of appearance of autokinetic movement was measured in each of these conditions. 
It was found that as distance increased, i.e. as convergence decreased, latency decreased also. 
This result is consistent with the prediction. 


There is a period of some seconds prior to the onset of autokinesis of a small light 
which is conventionally termed the latency period. Despite the fact that this is one 
of the few quantifiable aspects of the autokinetic situation, there has been a remark- 
able lack of experimental effort relating to it, and no attempt to define its relevance 

« to the phenomenon as a whole. 

If it can be assumed that retinal local sign is an unlikely source of instability in 
the short term, then, as has been previously suggested by Gregory & Zangwill 
(1963), the mechanism which monitors the position of the eyes in the head is of 
main concern. If onset of autokinesis occurs when the monitor no longer performs 
accurately, then the latency of appearance of the autokinetic effect may be described 
as a period of continuing stability of the systems responsible for monitoring visual 
direction, It is clear that any change in direction through time will be reported. as 
movement. 

There is a number of ways in which apparent change in visual direction may be 
experimentally brought about, and a direct association to autokinesis shown. For 
example, asymmetric frames produce change in egocentric orientation, effectively 
redescribed as appreciated eye position, and this is associated with predictable direc- 
tion for subsequent autokinesis and very low latency times (Brosgole, 1967; J ordan, 
1968). Likewise, lateral deviation of the eyes is associated with low autokinetic 
latency (Adams, 1912) and subsequent changes in centring of the eyes (Park, 1969). 

It can be argued that another source of spurious positional information is intrinsic 

biological noise in the neural pathways associated with the direction monitor. Apart 


from such phenomena as tremor of the eyes, there seems to be little previous use 
of the concept of noise in the analysis of oculomotor functio . It is conceived that 
a factor in the genesis of autokinesis is noise embedded within a steady signal relating 
to visual direction. Detection of the varying component, ie. noise, would be reported 
by the subject as movement of the stimulus. This is logically distinct from possible 
drift associated with the functioning of the monitor, and it must be noted that any 
drift is a potential source of uncontrolled variability in the experiment to be reported. 
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It is assumed that there is a constant criterion for the acceptance of change in 
visual direction signal. Thus with decrease in signal strength, it follows that the 
variation due to noise will have a greater probability of being detected. 

In work on the detection of signals, a commonly accepted situation is one in which 
a steadily increasing signal gradually emerges from a noisy background. This is not 
logically distinct from the proposal made in the present study, namely that with 
a reduction in signal strength the effectiveness of noise as spurious localization 
information increases. In the present investigation signal strength was varied while 
visual direction remained constant. 

The weight of evidence now indicates that the position of the eye in the head is 
known via efference (Brindley & Merton, 1960; Helmholtz, 1856; Mach, 1897; 
Merton, 1961). Electromyographic studies strongly suggest that for a single eye the 
total efference to the lateral and medial recti is a constant for all positions of the eye 
in the orbit, and also that vergence merely changes the ratio of the number of volleys 
to each muscle (Blodi & Van Allen, 1957; Breinin & Moldaver, 1955). 

Considering only the horizontal meridian, the signal which is used by the position 
monitor for a particular eye need not be more complex than the difference in the 
number of volleys being sent to the medial and lateral recti. Call these differences 
D, for left eye and D, for right. Now when D, = —(D,), the line of sight is along the 
median sagittal plane. At one limit, D, = —(D,) = 0. Here the eyes are fixating 
optical infinity. As |D| increases so does the angle of convergence increase, i.e. the 
point of fixation is closer to the subject. So far, sideways movement has not been 
implicated; however, if D, + —(D,),then the eyes will be in asymmetrical convergence. 
Thus if noise were to add to or subtract from the value of D, or D, when previously 
they were equal, the apparent position of the point of fixation will move from the 
straight ahead to one side, for the eyes will appear to be asymmetrically converged. 
Hence, except for the special case when noise simultaneously adds to D, and 
subtracts from D, a constant amount, and vice versa, the monitor will receive a signal 
which implies sideways motion. It is assumed that noise is both independent of the 
signal and continuously varying in amplitude. 

Now consider the subject fixating a point on the median sagittal plane. At greater 
distances from the subject, |D| decreases. Thus any difference between D, and 2, 
due to noise will be relatively large, and thus be sooner accepted as indicating move- 
ment deviating from the median sagittal plane. It is argued that in general the likeli- 
hood of detecting a difference between D, and D, due to an element of noise is going 
to depend upon the magnitude of |D|. When the eyes are weakly converged, the likeli- 
hood will be greater than when they are strongly converged. pee 

In the experiment to be reported, the hypothesis is that latency of autokinesis 8 
increased convergence of the eyes. 

The hypothesis rests upon the assumption that the relevant signal used by the 
position monitor is some simple function of the number of efferent volleys being sent 
to the muscles of the eyes, and included in this signal is an element of noise. 

A monocular control condition is not used because it cannot be assumed that 
convergence is absent in this condition. 


ê » 
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МЕтнор 


In an otherwise dark room the subject viewed at eye level the reflexion of an oscilloscope spot 
in a front-surfaced mirror. The image of the spot was located in the subjective median sagittal 
plane. The positions of subject and oscilloscope were fixed, but the effective distance between 
them could be varied by moving the position of the mirror. On pressing a switch the subject 
simultaneously stopped a timer, extinguished the spot from the oscilloscope face, and initiated 
a period of diffuse room lighting giving the subject a field of view of luminance approximately 
50 cd[m?. The further wall was 3 m distant, and some of the contents of the laboratory were 
dimly visible. After 10 sec., simultaneously the timer started, the spot reappeared on the oscillo- 
scope screen, and the diffuse room lighting was extinguished. The subject’s task was to press the 
switch as soon as the spot was perceived to have moved, This period of time, from the appearance 
of the spot to the subject pressing the switch, is defined as the latency of autokinesis. The experi- 
menter recorded the latency periods associated with the four subject-to-spot distances of 0:7 m, 
1:4 m, 2-8 m and 5:6 m (i.e. distance from the subject’s cornea to mirror to oscilloscope face). 
Every subject was presented with four blocks of 10 trials per block, each block being at a different 
distance. Each of the subjects was run in one of the 24 possible sequences of presentation of the 
four viewing distances. 


Subjects 
Twenty-four naive undergraduate subjects were used. Spectacles were not removed if a sight 
correction was necessary. 


Procedure 


Subjects were deliberately misinformed as to the nature of the experiment in that they were 
told that it was concerned with ‘reaction time for the perception of movement’. The seat was 
adjusted for height. For each position of the mirror used the subject could position his head to 
bring the spot subjectively straight ahead, His head was restrained in this position. While 
keeping the room lights on, the experimenter switched on the apparatus, illustrating the produc- 
tion of a spot on the screen, with the simultaneous extinction of the diffuse light used in the 
experiment. The experimenter pointed out that at this stage during the experiment the room 
would be totally dark, except for the spot. It was explained that after a random period of time 
the spot would begin to move in a random direction at random speed, and this was illustrated. 
by the experimenter operating the X and Y shifts. This demonstration was repeated two or 
three times to illustrate different directions and speeds of movement. It was further explained 
that when the spot began to move, the subject was to press the button which he held. It was 
indicated that the timer would measure the time elapsing between the spot actually starting to 
move and the subject pressing the button. Two trials were given to ensure that he understood 
instructions. The subject was told that there would always be 10 sec. between trials and that 
there would be four blocks of ten trials per block. ; ; Қ 

Finally, before the room lights were extinguished, the spot was reduced in luminance until the 
subject reported he could ‘only just see it clearly’. This produced a point of luminance with no 
distinct boundary. No other phosphorescence was detectable. е у А 

The room lights were switched off and the diffuse illumination was switched on. The experi- 
menter said ‘First trial’ and started the cycle. He then took readings as they occurred and 
introduced each trial with: ‘Next trial.’ p 

At the end of each block the room lights were switehed on and the mirror was moved to the 
next position, The spot was adjusted for luminance until the subject reported that it looked ‘as 


bright as for the first condition’. 


RESULTS 


In Table 1 the angle of convergence is defined as the vertical angle of the isosceles 
triangle formed by the two eyes and the fixation point. The approximate angle of 
convergence is based on a mean interocular distance of 62 mm. These angles of con- 
vergence are inversely proportional to the distance. The means are thus plotted 
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Table 1. Arithmetic mean latencies for all subjects 


Average 
convergence Distance Latency 
(mrad) (m) (sec.) 
87 07 6:89 
44 14 5-82 
22 2.8 4-59 
11 5-6 3:74 
7 
6 


Mean autokinetic latency (sec.) 


1 2 3 4 5 6 
Distance (т) 


Fig. 1. The mean latencies for all subjects at the four distances. 


against distance in Fig. 1. As the figures show, the mean latencies decrease with 
decrease in convergence, which is in agreement with the hypothesis. 

To normalize the distribution, the raw data were transformed using a log 
transformation. 

In the following sections a non-significant result means that statistical significance 
was not reached at the P < 0-05 level. 

A three-way analysis of variance showed to be significant (a) differences between 
subjects (F = 99-7; d.f. = 23, 621; P < 0-001), (b) differences between treatments 
(F = 82; d.f. = 3, 69; Р < 0-001), and (с) a subject by treatment interaction 
(F = 49; d.f. = 69, 621; Р < 0-001). The third factor, trial position within blocks, 
ie. trial position within a block of 10 readings at a given distance, produced no 
significant difference. 

Further analyses were performed to investigate the possibility of an order effect. 
The results show that there is no simple decrease in latency over time as might Lam 
been predicted (Farrow et al., 1965). 
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The general conclusion to be drawn from the above is that there is support for 
the hypothesis that latency of autokinesis is increased as convergence of the eyes 
increases. 


Discussion 


In the literature on autokinesis there is an extensive amount of evidence to support 
the idea that the oculomotor system is labile, and is capable of modifying the visual 
directional information which it generates for a given ocular position (Bourdon, 
1902; Brosgole et al., 1968; De Sisto & McLaughlin, 1968; Jordan, 1968). That this 
modification occurs quite easily is supported by oculomotor involvement in adapta- 
tion to lateral displacement of the visual array (Craske, 1967; Hay & Pick, 1966; 
Kalil & Freedman, 1966), and also by experiments on the modifiability of visual 
direction (Wallach & Kravitz, 1965). 

This present paper, however, while not denying a role in autokinesis for such active, 
often adaptive, lability of the oculomotor system, suggests that an additional factor 
in the genesis of autokinesis is noise in the oculomotor system. In effect, this says that, 
in the autokinetic situation, noise produces a varying element into the analysis of 
a fixed position. 

It has been argued in the introduction that evidence from electromyographic 
studies suggests that as the eyes become less converged the strength of the signal 
to the position monitor decreases. In this case the probability of the noise being 
. wrongly identified as a veridical component of the signal will increase. When this 
occurs, movement will be experienced. 

There are two major problems associated with an explanation of these data in 
these terms. The first is that the explanation does not easily fit the observation that 
autokinesis is observed only under special conditions in daylight. This remains an 
intractable problem. 

The second follows from the assumption that the function of the monitor is to 
continually sample a stable signal with an element of noise. The problem which this 
raises is that, following the latency period, autokinesis is usually, though not always, 
experienced as being continuous. It would be expected that there would be sample 
periods within which no varying component would be detected, and hence there 
would be a cessation of perceived movement. However, this objection neglects the 
fact that autokinesis is a multivariate phenomenon, and it is not suggested that the 
possibility of noise as a factor in the genesis of the effect is anything more than one 
of the relatively large number of concepts needed for a full explanation. Perhaps 
it is to these other factors to which we must turn when considering the problem of 


continuity. 
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EFFECT OF INTENSITY OF 
VISUAL STIMULATION ON AUDITORY SENSITIVITY 
IN RELATION TO PERSONALITY 


By T. SHIGEHISA ax» J. R. SYMONS 
Department of Psychology, University of Aberdeen 


Auditory thresholds were determined by a modified method of limits under 10 intensities of 
light (patterned or homogeneous). An analysis of variance of the data showed significant results 
for intensity conditions, personality type and the interaction of these parameters. Auditory 
sensitivity increased under weak, and decreased under strong, intensities of light in introverts. 
It increased under all intensities in extraverts, with greater increase at greater intensities, and 
increased under weak and medium intensities in ambiverts. The EPI E, but not N, scale scores 
and sensitivity increases correlated positively, at medium and strong intensities of light. 


There has been constant interest in whether or not intersensory effects occur, as 
indicated by the reviews (Hartmann, 1935; Stern, 1935; Ryan, 1940; Gilbert, 1941; 
Harris, 1950; London, 1954; Symons, 1954; Bartley, 1958; Torii, 1962; Maruyama, 
1964; Kravkov, 1966; Loveless ef al., 1970; Shigehisa, 1972). Since Urbantschitsch’s 
experiment in 1883, evidence has accumulated indicating that the perception of 
visual, auditory, tactile, pressure, pain, olfactory and gustatory stimuli can be 
facilitated by simultaneous heteromodal stimulation, but there have also been reports 
to the contrary. Many of the results reported on this subject have been quite 
divergent and often contradictory, hence no generally tenable conclusions have 
emerged. One reason for the contradictory results may be that the exact function of 
the parameters involved in determining these effects are surprisingly unknown. 
A survey of the literature dealing with intersensory effects suggests that the intensity 
of the heteromodal stimulus and the subject variables may be involved in differ- 
entiating these divergent effects. However, recent works, which attempted to re- 
concile these inconsistencies, did not sufficiently explore the possibility that the 
intensity of the heteromodal stimulus could, perhaps depending on the personality 
variables, exert a direct effect on responses in the primary modality. Most sources 
have concluded instead that the effect can be either facilitatory or inhibitory, and 
have suggested that the direction of the effect may be influenced by either the 
intensity of the heteromodal stimulus or personality variables (see Shigehisa, 1972). 


Inerease in intensity of the heteromodal stimulus may lead to effects that are the 


reverse of those induced by weaker intensities. Such a hypothesis has been labelled 
the *law of inversion? in the Russian work. However, none of the studies on this 
Subject thoroughly explored the possibility of this inversion experimentally while 
controlling the personality variables. It is possible that personality type is syste- 
matically related to the relationship between the intensity of the heteromodal 
stimulus and sensitivity in the primary modality. ba > 
The present study is an attempt to differentiate the conditions under which a 
heteromodal stimulus facilitates or inhibits sensitivity to the primary stimuli, In 
the preliminary experiments (Shigehisa, 1971), an increase in auditory sensitivity 
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was typically found under weak heteromodal stimuli, and a decrease under strong 
stimuli. The subjects who showed a decrease in sensitivity under weak heteromoda] 
stimuli were found to be more introverted than those who showed an increase, Оле 
possibility is that the process of intersensory influence as a function of heteromodal 
stimulus intensity varies with personality type. Unfortunately, the relationship 
between the intensity of the heteromodal stimulus, or the personality type, and 
sensitivity in the primary modality has never been reliably quantified so that the 
point of transition between intersensory facilitation and inhibition could be deter- 
mined. However, such a possibility is consistent with the theoretical issues in the 
field, and certain pieces of evidence support this possibility. 

The reticular activities of the brain stem have been shown to produce facilitation 
or inhibition of inputs in several sensory systems (Lindsley, 1960). Evidence indi- 
cates that the personality type may play an important role in these facilitatory and 
inhibitory mechanisms. Experiments by Corcoran (1965) suggest that there are 
differential sensory performances by two personality types, in that the performance 
of extraverts decreases, while that of introverts tends to increase, under the same 
sensory conditions. It seems that introverts have lower sensory thresholds, and show 
less inhibition to continued stimulation, while extraverts have higher thresholds and 
show greater inhibition to continued stimulation (Eysenck, 1967). It follows that a 
given intensity of heteromodal stimulation may be perceived as higher by introverts 
than by extraverts. The theory of Pavlovian transmarginal inhibition predicts that 
introverts will show a greater decrease in performance, or a decrease at lower intensi- 
ties of stimulation, than extraverts. It is expected, therefore, that introverts will 
show a greater decrease in sensitivity to the primary stimulus, or a decrease at 
weaker intensities of a heteromodal stimulus, than extraverts. 

It is a reasonable assumption that weaker visual stimuli increase auditory sensi- 
tivity, and that this effect can be reversed at greater intensities. It can be predicted 
further that this effect varies with the personality type. It follows, then, that the 
point of transition between facilitatory and inhibitory effects of visual stimulation 
may be systematically related to the personality type. At stronger intensities, à 
facilitatory effect is more likely to occur in extraverted subjects, and an inhibitory 
effect in introverted subjects. This leads to the assumption that a facilitatory effect 
is more likely to occur at weaker intensities in introverted subjects. It follows then 
that a facilitatory effect is more likely to occur at intensities which are intermediate 
between weak and strong, if subjects are neither introverted nor extraverted. It 18 
hypothesized that absolute auditory sensitivity varies with the change in intensity 
of the simultaneous visual stimulus, and with the difference in the personality type. 
Sensitivity may be differentially affected by this intensity as a function of the 
personality type. It is these hypotheses that determine the design of the present 
experiments, 


METHOD 
Subjects 


Thirty randomly selected students, 21 males and nine females, whose ages ranged from } D 
33 yr., were used. They had hearing sensitivity within normal limits for the auditory S AE 
used in this study, and reported negative histories of visual pathologies. First, the Ee 
Personality Inventory (EPI) (Eysenck & Eysenck, 1964) was administered. (Eight subje 7 
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whose E scale scores would have placed them in already completed groups, or whose L scale 

* scores were above 4, were rejected.) Those ten subjects with E scale scores ranging from 4 to 8 
were designated introverts or І (mean E scale score 6-70, s.p. 1-49; mean N scale score 12-30, 
в.р. 6-20), and those ten ranging from 14 to 20 were designated extraverts or E (mean E scale 
score 16-10, ѕ.р. 1-79; mean N seale score 10:60, s.p. 5-62). The remaining ten subjects (range: 
9-13) were designated ambiverts or A (mean E scale score 11:40, s.D. 1:08; mean N scale score 
6:30, в.р. 4-25). All subjects served equally in the three experiments. (There was no correlation 
between auditory sensitivity change and the EPI N scale score, under any intensity of visual 
stimulation, hence the N scale score was disregarded in this study.) 


Apparatus 


A Békésy audiometer (Grason-Stadler, Model E800) was used for stimulus presentation and 
recording. The output of the system was calibrated by monitoring an appropriate voltage across 
the terminal of the earphone, and the tone frequency and attenuation rate were adjusted accord- 
ingly. A sound-proof chamber (Industrial Acoustics, 100 x 100 x 180 cm) was used for threshold 
determinations. Inside the chamber all furnishings and equipment, including stereo headphones 
(Sharp, HA-10), armchair and adjustable chinrest, were covered with plastic or rubber pads, 
and ambient noise level was less than 14 db SPL, at 250-8000 cps. The temperature was con- 
trolled between 20 and 22 °C and humidity between 35 and 45 per cent. 

The light was uniformly projected from a 500 W. projector, through a green filter (Ilford, 
No. 604), оп to a milk plastic screen measuring 60 х 38 cm (patterned visual stimulation), or 
on to the eyecups (homogeneous visual stimulation), from, outside the chamber. The distance 
between projector lens and the sereen was 120 em, and between the screen and the subject’s 
eyes 60 cm, i.e. 180 em between the lens and eyecups. The brightness increments in the green 
light at the screen and eyecups were obtained using fixed filters, diaphragm and variac trans- 
former. The light stimulus constituted ten intensity levels, as measured by a Gamma photometer 
. (visually corrected photomultiplier), at the following candela per square metre: 0, 0-006, 0-06, 
9.39, 14-45, 44-69, 98-99, 175-32, 299:08, 474-39. (These will be called, in this order, intensity 
levels 1-10.) These levels were chosen for ease of administration and for the comfort of the 
subjeets within as wide an intensity range as feasible. The two eyecups used for producing 
homogeneous visual stimulation (Ganzfeld) were similar to those described by Hochberg et al. 
(1951). They were made from halved table-tennis balls of good diffusing power, trimmed and 
shaped to fit over the eyes with snug contact around the edges. Surgical tape assured strong 
support and a complete seal without irritating the skin. 


Procedure 


There was no systematic difference in the time of day at which groups were tested. The time 
and amount of sleep, meals and previous exercise were controlled as much as possible within the 
range of normal living, among the subjects. They were instructed to refrain from stimulants or 
depressants on the test day, such as coffee, tea, chocolate, alcohol, tranquillizers and sedatives. 
They were also asked to refrain from smoking for at least 2 hr. prior to testing. The subject, 
who had practised the whole procedure on the previous day, was seated comfortably in the 
darkened chamber facing the screen. He was instructed to place his head in the chinrest, to keep 
his eyes open and not to move his head throughout the testing. The grip button was held in his 
right hand, and he received the tones from the left ear. ' 

A descending method of limits was used. The pure tones were pulsed at the rate of 2-5 inter- 
ruptions per sec. with a constant frequency setting at 1000 Hz. The subject в task was to press 
the button three times successively when he first heard the tones (within the 3 sec. following a 
signal), to press it once when he did not hear, and to press twice when he was not certain. In 

250 msec.), the tones were presented 


each trial, immediately following the signal (4:5 У. buzzer, 1 nt 
for 3 sec. with шр e аа the screen or eyecups, except in the control condition 
(no light). Immediately after the subject’s response to the tones, the tones and the light ite 
terminated, hence the subject made each response under the light, and spent each Suspen 
interval (30 sec.) in darkness. In each trial, the tones and light were terminated at paon id 
3 sec. if the subject did not respond. The loudness of the tones was held constant in db in eac 
trial, and was reduced over trials in 2 db steps, starting from 10 db above threshold. After 71 oa 
Practice the initial starting-point was so adjusted, in each stimulus intensity condition, 
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Table 1. Analysis of variance of auditory sensation levels 


Control PVS HVS 
cs э ^ e T 

Source D.F. S.S. Е 8.8. Е 8.8. F 

Between subjects 29 49-89 = 255-84 — 172-57 = 
PT 2 2-21 0-63 126-96 13-31*** 61:34 T44** 

Error (b) 27 47-68 ==; 128:88 — 111-23 — 

Within subjects 60 3807 — 181-93 — 152-71 = 

IC 2 2-05 1-69 17-13 3-97* 9-09 3:32* 
ICxPT 4 3:30 1:36 48:27 5-59*** 71:21 13:28*** 

Error (w) 54 32-72 = 116-53 — 72-41 = 

Total 89 87-96 — 437-77 — 325-28 — 


* P « 0-05. ** Р < 001. *** P < 0-001. 


threshold determination included five consecutive hearing response trials, one ог more not- 
certain trials, and three consecutive not-hearing trials. Hence each subject normally had nino 
or more trials for threshold determination at each intensity of light. The decibel level of the not- 
certain response, or mean of these responses if more than one occurred, or mean of the lowest 
hearing response and highest not-hearing response, was taken as threshold, in each determina- 
tion. The main threshold determination began 8 min. after practice during which the subject 
experienced the visual stimulus. 

Threshold was determined under the ten light intensities. The sequence of intensity conditions 
was from weaker to stronger, but the starting-point was counterbalanced among the ten in- 
tensities over the ten subjects in each personality group. In Expt. I, control, the same procedure 
was used as in the following experiments, except that each auditory threshold was measured in 
darkness. In Expt. II, patterned visual stimulation (PVS), the sub ject was asked to fixate the 
centre of the screen throughout the experiment. In Expt. III, homogeneous visual stimulation 
(HVS), the subject wore the eyecups comfortably, so as to avoid any contact with the eye-lashes. 
Subjects were tested in the order of Expts. I-III. 


RESULTS 


For each subject there were ten threshold measures, one at zero (control) light 
intensity and nine brightness increases. The thresholds were adjusted to give the 
raw data in terms of sensation level by taking the zero light condition threshold as 
the zero sensation. level for that subject, i.e. his normal threshold of audibility, and 
subtracting from this the thresholds for the other nine light conditions. The means 
of the first three (0-006, 0-06, 2-32 cd m-2), second three (14-45, 44-69, 98-99 cd m7) 
and third three (175-32, 299-08, 474-39 ed m~?) light increments were then obtained. 
These will be referred to as ‘weak ’, ‘medium’ and ‘strong’, respectively. 

As shown in Table 1, an analysis of variance performed on the data of the visual 
stimulation experiments shows significant results for intensity conditions (10), 
personality type (PT) and their interaction (IC x PT). б 

The significance of the intensity conditions variable indicates that auditory BEDS 
tivity varies with change in the visual stimulus intensity accompanying presentations 
of the auditory stimulus. Similarly, the significance of the personality variable 
indicates that auditory sensitivity under visual stimulation varies with the person- 
ality type. It is the interaction of light intensity levels with the personality tyP? 
which is the primary concern of this study. The significant results for this interaction, 
in both visual stimulation experiments, indicate that auditory sensitivity is differ- 
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| : Table 2. Changes in auditory sensitivity (mean sensation level) 
at each light intensity 
(Negative sensation level indicates a decrease in sensitivity.) 
Control PVS HVS 
Light —Ó— — o ML AI. qucd ae 
intensity Sensation Sensation Sensation 
level level t level t level i 
Group I 
2 —01 0:33 0:8 1:18 1-9 3:14* 
3 0-4 0-89 1:3 1:95 2-1 4:38** 
4 0:4 0:93 14 179 16 2:52* 
5 0-6 1-26 —0-2 0-36 1:0 2-74* 
6 —0.2 0-51 —06 0-87 0-1 0-17 
7 0 0 -10 1:20 1:0 1:27 
8 —09 2-09 -17 2-83* -03 0:43 
9 —05 0-89 —21 3-13* 1:2 1:65 
10 —0:3 0-71 -2:3 2:72* -18 1:86 
Group A 
2 0:5 2-23 19 2.97* 14 1:82 
3 0-3 0-64 24 438** 20 3-47** 
4 01 0-23 15 2-05 15 4:05** 
5 0 0 24 3-04" 18 2:86" 
6 0:2 0-45 09 0:95 24 3-04" 
1 —06 111 11 1-86 16 2.92 
8 —0:4 1:31 0-9 1-58 0:8 0:96 
9 0:3 0:54 0-1 0-15 0-4 0-80 
10 0:1 0:23 0-1 0:26 04 0-80 
Group E 
2 03 0-90 14 241* 15 348** 
3 0 0 20 447%" 1:9 3.62** 
4 03 1-00 18 3:83** 0-9 158 
5 0:4 1:81 21 3-96** 20 5-48*** 
6 0-1 0-56 27 Dose 23 6-87*** 
7 0-5 1:47 33 T-80*** 28 T'78*** 
8 0:2 0-61 3:0 7.69*** 3:3 17.25%** 
9 0-2 1:00 3-1 5.25% 3:8 15-26*** 
10 0-4 1-82 29 5-09*** 3:9 1114*** 


t test givos significance of difference between any given level of intensity and baseline, 


* Р < 0:05. ** Р < 0-01. *** P < 0-001. 


entially affected by the intensity of the visual stimulus as a function of the person- 


ality type. An analysis of the data of the control experiment provides a check on the 


possibility of a practice or other temporal effect on the thresholds, The non-signifi- 
the intensity levels 


cance of the sequence effect in the control data corresponding to he i : 
in the visual stimulation experiments, together with the non-significance of the 


personality type, and of the interaction of sequence and personality type, shows 


that there is no evidence of a practice or other temporal effect. The results of the 
ider the data of the two experiments 


control experiment make it possible to co: 0 
solely in terms of the light intensity levels and the personality type. — "Y 

Evaluation of the hypothesized facilitatory effect at weak light intensities an the 
inhibitory effect at strong intensities for introverted subjects, graded facilitatory 
effects at all (or most) intensities for extraverted subjects, and the greater facilita- 
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tory effect at medium intensities for subjects who are neither introverted nor 
extraverted, was accomplished by means of ¢ tests (two-tailed tests were Used 
throughout this study). As can be seen from Table 2, auditory sensitivity increases 
at weak, and decreases at strong, intensities in I, it increases at weak or medium 
intensities in A, and it increases at all intensities, with greater increase at greater 
intensities, in E. (In E, the increase is greater at strong intensities than at Weak 
or medium (t = 5:56, P < 0-001;¢ = 4-44, P < 0-01), and it is less at weak than at 
medium (/ — 4-08, P « 0-01).) 

Excepting the data for A under PVS, all these results are consistent with the hypo- 
thesized effects. The ¢ tests performed on the data of the control experiment show 
that none of the sensation levels at any position of the threshold determination 
sequence for any group of subjects is significantly different from the corresponding 
zero sensation level. These results indicate that the data of each group of subjects 
in the two visual stimulation experiments can be considered solely in terms of the 
light intensity conditions. 

There is a significant positive correlation between mean auditory sensation level 
and the EPI E scale score. Under PVS, individual coefficients are r = +0-563 
(P « 0-01) at medium intensity, and r = +0-736 (P « 0-01) at strong intensity. | 
Under HVS, r = +0-426 (P < 0-05) at medium intensity, and r= +0725 
(P < 0-01) at strong intensity (two-tailed tests). No significant correlation was | 
found at any threshold determination position in the control experiment sequence. 
These results indicate that the greater the EPI E scale score, the greater the increase „ 
in auditory sensitivity, when the visual stimulus is medium or strong. No such 
correlation was found between auditory sensation level and the N scale score at 
medium or strong PVS (r = +0-129 or —0-093), or at medium or strong HVS 
(r = +0-179 ог +0-097). 


Discussion 

Intensity of visual stimulus and auditory sensitivity. The present results indicate that 
the physical intensity of a simultaneously applied visual stimulus affects sensitivity to 
a 1000-cycle pure tone, thus supporting the proposed hypothesis. Auditory sensitivity 
was affected by the intensity of the visual stimulus in such a way that the range of 
weak intensities provides for facilitation of sensitivity regardless of the personality | 
type. The magnitude of facilitation increased as the intensity of the visual stimulus | 
was increased from weak to medium, and then to strong in one type of subjects | 
viz. E; and the facilitatory effect disappeared as the intensity was increased from | 
weak to medium in another type of subject, viz. I. In I, an inhibitory effect | 
occurred as the intensity of the visual stimulus was increased from medium t0 
strong. These results agree with the general statement of the ‘law of inversion’ an 
provide further information on this inversion in relation to personality. The present i 
results indicate a fruitful approach towards a more precise definition of the conditions 
which differentiate various types of intersensory effects from each other, by 0% 
sidering the function of the magnitude of the intensity change of the heteromod 
stimulus in relation to personality, i 

The present results provide support for the view that: (1) weak visual stimuli 
increase auditory sensitivity, and this effect can be reversed at greater intensities 
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(in 1); (2) weak visual stimuli increase auditory sensitivity, and this effect can be 
enhanced at greater intensities (in E); (3) weak visual stimuli increase auditory 
sensitivity, and this effect disappears at greater intensities (in A). These relationships 
between the intensity of the simultaneous visual stimulus and auditory sensitivity 
are related systematically to the personality type. It may be concluded that, in 
relation to auditory sensitivity, the intensity of the visual stimulus is a parameter 
involved in determining: (1) the point of transition between greater and less facilita- 
tory effects, (2) the point of transition between facilitatory and inhibitory effects, 
and (3) the occurrence of these effects. 

Personality type and the effect of visual stimulation. The present results support the 
hypothesis that auditory sensitivity varies with difference in the personality type, 
when measured under various intensities of a visual stimulus. The change in auditory 
sensitivity was affected by the personality type in such a way that sensitivity 
increases in E regardless of the intensity of the visual stimulus, and it increases at 
weaker and decreases at stronger intensities in I. The higher E scale score clearly 
provides for facilitation of auditory sensitivity regardless of the intensity of the 
visual stimulus. The lower E score, on the other hand, provides for inhibition of 
auditory sensitivity in regard to the intensity of the visual stimulus. When the 
visual stimulus was medium or strong, it was clearly shown that the greater the 
EPI E scale score (regardless of N scale score) the greater the increase in auditory 
sensitivity. These results on the sensory performance suggest some implications for 

-~ the ‘stimulus aversion-hunger? hypothesis (Eysenck, 1967). Although there is a clear 
distinction, in terms of scores on the personality inventory, among the three types 
of subject responsible for producing the facilitatory and inhibitory effects, it is 
difficult to state whether this distinction was fully responsible for producing the 
present results. For example, variations blurring this distinction may have occurred, 
particularly over the duration of the experimental session (which lasted for about 
75 min.) and variables such as drowsiness or fatigue may have had some influence. 
However, the personality type, as here interpreted, is obviously involved in producing 
opposite types of response which persist for the duration of the experimental session, 
i.e. auditory sensitivity is facilitated in one type and is inhibited in another, when the 
intensity of the visual stimulus is increased up to a certain level. 

In the present experiment, the same strong visual stimulus increased auditory 
sensitivity in E, exerted no influence in A and decreased sensitivity in I. These 
relationships between the personality type and auditory sensitivity were systematic- 
ally related to the intensity of the visual stimulus. It may be concluded that the 
personality type is a parameter involved in determining: (1) the occurrence of the 
effects of visual stimulation, and (2) the point of transition between facilitatory and 
inhibitory effects, on auditory sensitivity. А ) 

The differential effect of intensity of the visual stimulus аз a function of the personality 
type. The present results show that the intensity of a simultaneous visual stimulus 
affects absolute auditory sensitivity differently, in different personality types. 
Auditory sensitivity was affected by these two parameters in such a way that pad 

tivity was increased by the weaker, and decreased by tho stronger, intensities in I. 

Sensitivity increased, however, at all intensities in E, with greater increase at greater 


intensities, These results indicate a differential effect from one intensity level of 
15-2 
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visual stimulation to.another as we move from one personality type to another, They 
suggest that the point of transition between facilitatory and inhibitory effects, б 
auditory sensitivity, is at a weaker intensity of the visual stimulus in I than in E 
or A. In general, the results of the present study suggest that the changes in auditory 
sensitivity can be predicted by manipulating the level of intensity of the visual 
stimulus along the millilamberts scale and the type of personality along the EPI 
E scale. 

The present results indicate the functional relationship between the intensity of 
simultaneous heteromodal stimulation and sensitivity in the primary modality, with 
personality type as a parameter. From these results, it is expected that the intensity 
of the heteromodal stimulus accounts for the transition between the effects of hetero- 
modal stimulation on sensitivity in the primary modality, if only опе personality 
type is involved. Similarly, it is expected that the personality type accounts for the 
transition between these effects, if only one intensity is used. Since I show an increase 
in auditory sensitivity at weak, and a decrease at strong, intensities, with E con- 
tinuing to show increased sensitivity at increased intensities, the present findings 
may therefore offer a reasonable interpretation of those studies in the literature 
where personality type was not defined. For example, the curvilinear facilitatory 
effects reported by Levine (1958) using two subjects, and by Miller (1969) using five 
subjects can be readily accounted for in terms of the present hypotheses if we 
assumed their subjects were neither introverted nor extraverted. Similarly, the 
inversion effects reported by the Russian workers (e.g. Lazarev, 1905; Kekcheev, 
1938) were possibly obtained with relatively introverted subjects. In this way, some 
of the negative reports in the literature could be understood in terms of these 
possibilities, as interpreted above. 

The present results seem to suggest some practical implications. If indeed absolute 
auditory sensitivity is a reasonable response measure reflecting the efficiency of 
sensory activities, then it appears that one type of subject (ie. extraverts) can 
operate most efficiently under bombardment from a fairly high level of irrelevant 
stimulation, while another type of subject (i.e. introverts) operates least efficiently 
under such sensory bombardment. 


CONCLUSIONS 

In conclusion, the results of the present study can be summarized as follows. 
(1) Absolute auditory sensitivity varies with change in the intensity of a simultaneous 
visual stimulus. (2) Auditory sensitivity varies with difference in the personality type 
in terms of introversion-extraversion, when measured under a simultaneous visual 
stimulus at ten intensities. (3) Auditory sensitivity is differentially affected by the 
intensity of the simultaneous visual stimulus, as a function of the personality YP" 
(4) Auditory sensitivity increases at weaker, remains unchanged at intermediate, and 
decreases at stronger, intensities of a visual stimulus, in introverted subjects. 
(5) Auditory sensitivity increases at weaker, intermediate, and stronger intensities 
of a visual stimulus in extraverted subjects, with greater increase at greater intensi- 
ties. (6) Auditory sensitivity increases at weaker and intermediate, and remains 
unchanged at stronger, intensities of a visual stimulus in subjects who are neither 


^ 
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introverted nor extraverted. (7) The greater the EPI E scale score the greater the 
increase in auditory sensitivity, at intermediate and stronger intensities of a visual 


stimulus. 


The many valuable suggestions and discussions with Professor Elizabeth D. Fraser, technical 
help of Mr J. Torrie, Chief Technician, and patient assistance of Mrs Phyllis M. J. Shigehisa are 
gratefully acknowledged. 
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EYE MOVEMENTS BETWEEN ADJACENT STIMULI: 
AN AGE CHANGE IN INFANCY 


By P. L. HARRIS 
Department of Experimental Psychology, University of Oxford 


Infants aged 6 months were found to shift their attention from one stimulus to a second 
adjacent stimulus more frequently than infants aged 3 months. This age difference was found 
when the two stimuli differed, but not when the stimuli were identical. The findings indicate a 
tendency to seek out stimulus change on the part of older infants. 


The young infant engages in considerable visual exploration of the environment 
(White, 1971). In many investigations a measure of total fixation has been used to 
discover which features of the environment the infant prefers to inspect (Fantz, 
1965). Occasional mention has been made of the changing pattern of eye movements 
with age (Ames & Silfen, 1965); the young infant of 2-3 months appears to be 
‘captured’ by a fixated stimulus in that he is more likely to return to a previously 
fixated stimulus than older infants. 

The present experiment asks whether this age change reflects a generalized im- 
provement in motor control or whether it is only found in a particular stimulus 


‘situation. Infants of 3 and 6 months were presented with either two identical or two 


different stimuli. It was anticipated that older infants might only make more eye 
movements from one stimulus to another if this movement brought a new stimulus 
into view rather than one identical to the stimulus just fixated. Such an active search 
for stimulus change would facilitate the detection of the critical or distinctive features 


of two stimuli. 
METHOD 


Subjects 
Ten younger infants (mean age 83 days; S.D. 26) and 10 older infants (mean 186 days; 
ts (mean 77 days; S.D. 30) 


в.р, 44) were presented with two identical stimuli. Ten younger infani ( days 
and 10 older infants (mean 172 days; S.D. 32) were presented with two different stimuli, Infants 
were obtained and tested at local authority health clinics, situated in both predominantly middle- 


class and working-class areas of Oxford. Only normal, healthy infants as designated by the 
lays were eliminated from the 


medical staff were tested. Two younger infants aged 64 and 70 d. 
experiment due to persistent crying. 


Procedure and apparatus 


Testing box. The stimuli were present k 
his view of the remainder of the testing room. The room itself 
at the top and back of the box illuminated the two stimulus cards 


of the box was painted matt-black. ) 
Stimulus pear The stimulus cards were 81 x 11} in. One consisted of a red cross on & Moi 

background. The other was & black dise on a white background. Cross and dise were Sr 

in area (20 sq. in.). These stimuli were chosen since they were known to be рр ап ae 

equally attention-worthy (Saayman et al., 1964; Harris, 197 1). They were peat i Ex 

the subject and 12 in. apart; the mid-points of the two eum Cn ei ut ri de a s 

; Я е back o » 

Recording. Infants were observed through a peep-hole in денс ыа eal 


between the two stimuli. The length of fixation and the number 0: 


ed to the subject at the back of a box which restricted 
was darkened, but two neon lights 
displayed below. The interior 
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Table 1. Mean number of eye movements by age and condition 


Condition 
7 X 
Same Different 
(ons A ^ 
Age Mean S.D. Mean S.D. i 
Older 39-8 15-2 54-5 13-7 
Younger 40-1 19-0 24-9 19-4 


by means of a Rustrak event-recorder. The reflexion of light in the eyes of the infant facilitated | 
the recording of fixation, Additionally, the stimuli were far enough apart to necessitate head 
movements by the infant in looking from one stimulus to another. Pre-tests with paired observers | 
established the reliability of this recording procedure (0-89). 

Procedure. Subjects were randomly assigned to one of two conditions: two identical stimuli 
or two different stimuli. For half, those assigned to the first condition the stimuli were black 
discs, and for the other half they were red crosses. For half of those assigned to the second con. 
dition, the black circle was presented on the left, the red cross on the right; for the other half 
these positions were reversed. The stimuli were presented for 5 min., irrespective of condition, 
Testing began with the rotation of the back of the testing box and the two stimulus cards into 
an. upright position. 

Infants were seated on their mother’s lap facing into the testing box. This procedure was 
found to be reassuring to both mother and infant. The mother was asked simply to make it 
possible for the infant to look at the stimuli but not to encourage him in any way. The aim of the 


experiment was not revealed until after testing was completed. | 
RESULTS 
An eye movement was defined as an aversion of gaze from either of the experi- 


mental stimuli. Table 1 presents the mean number of such eye movements as a func- 
tion of age and condition. From inspection of Table 1 it can be seen that older infants | 
made more eye movements than younger infants but only when the stimuli differed. 
A two-way analysis of variance of ages x conditions confirmed the main effect of | 
ages (F = 6-813; df. = 1, 36; P < 0-025) and the interaction of ages conditions | 
(Е = 7-095; d.f. = 1, 36; Р < 0:025). 

When a subject has averted his gaze from one of the experimental stimuli, he may 
either turn to the other stimulus or return to the same stimulus. The first type of | 
eye movement сап be called an alternation and the second a repetition. Table 2 
presents the mean number of alternations and repetitions as a function of age and 
condition. | 
Separate two-way analyses were performed on the scores for alternation and гере" 

\ 


tition. No term reached significance in the analysis of repetitions. However, the 
main effect of ages (F = 7-542; d.f. = 1, 36; Р < 0-01) and the interaction of ages X 
conditions (F = 6-780; d.f. = 1, 36; P < 0-025) reached significance in the analysis 

of alternations. Я 
Thus older infants make more eye-movements than younger infants; this 48° 
difference is found when infants are presented with two different stimuli rather than 
two identical stimuli, and it is limited to eye movements away from one sti 
toward a different one. 1 
xperl 


Table 3 presents the mean scores for the total amount of looking at the ET 


mulus 


mental stimuli by age and condition. From Table 3 it can be seen that younger 
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Table 2. Mean number of alternations and repetitions by age and condition 


Condition 
A 
Same Different 
Age Mean S.D. Moan S.D. 
Alternations 
Older 21:3 89 33:3 15:3 
Younger 20-7 140 10.7 11:7 
Repetitions 
Older 18:5 Ti 212 18-2 
Younger 19:4 6:6 14-2 10-1 


Table 3. Mean amount of looking (in sec.) by age and condition 


Condition 
» 
Same Different 
Age Mean S.D. Mean S.D. 
Older 85-35 49-2 1227 17-9 
Younger 172-5 63-1 209-9 47:3 


spent more time looking at the experimental stimuli than older infants. If longer 
inspection times reduce the likelihood of an aversion of gaze, then younger infants 
' would make fewer eye movements than older infants. This result has of course been 
obtained. However, if variation in the pattern of eye movements corresponded to 
differences in the amount of looking, then any age difference in the amount of looking 
should be limited to the condition in which the stimuli differed. A two-way analysis 
of looking scores, ages x conditions, showed that whilst younger infants did look 
more than older infants (ages: F = 20:818; df. = 1, 36; P < 0:001) this age dif- 
ference obtained, irrespective of condition (agesx conditions: F = < 0:0001; 
df. = 1, 36; PRE): 
Discussion 


Evidence has been presented that older infants make more eye movements than 


younger infants, when this leads to a fixation of a different stimulus, How can this 


development be explained? It is clearly not simply a question of improved motor 


control, If this were the case, older infants should make more eye movements, 
irrespective of whether the stimuli were identical or different. Similarly, it cannot be 
argued that older infants do not have such strong position preferences as younger 
infants, since older infants should then make more eye movements in both stimulus 
conditions. 
The same objection applied to the suggestion that eye movements are a function 
of the amount of looking. Evidence was found that younger infants looked at the 
experimental stimuli more than older infants. However, this age difference in looking 
was not limited to the condition in which the stimuli differed. A Ў у 
Tt might be argued that stimulus inhibition builds up more quickly in older infants, 
scores. Thus they might look away from a fixated 


especially given their lower looking | aaa А " 
stimulis е quickly and more often. "This account likewise fails to explain the 
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difference between the conditions. Dependent on the degree of perceived similari 
between the two stimuli, inhibition should transfer from one stimulus to another; 
hence the aversiveness of the fixated stimulus and therefore the number of alterna: 
tions should increase when such transfer is facilitated, i.e. when the stimuli are iden- 
tical rather than when they are different. 

What appears to have emerged in the older infants is the tendency to seek out 
stimulus change. This does not imply that younger infants can perceive no difference 
between the two experimental stimuli. Indeed, they spend more time looking at the 
more novel of the two stimuli if they have been familiarized to one of them (Saayman 
et al., 1964; Harris, 1971). However, in order to show such selective habituation, it is 
sufficient for the younger infant to turn away from the familiar stimulus after he has 
fixated it more rapidly than from the novel stimulus. The older infant, in contrast, 
appears to anticipate the stimulus change which will result from an eye-movement. 

This formulation which emphasizes the anticipatory aspect of eye-movements also 
fits the results of Mundy-Castle & Anglin (1969). They found that infants older than 
3 months showed a greater tendency to look back and forth between two windows 
during the intervals between presentations of a coloured ball at alternate windows. 
The present experiment suggests that stimulus change rather than a stimulus of a 
given identity may be sought by the infant of 6 months. 

Such a preference for change is concordant with the visual preferences of the new- 
born for stimuli that change in brightness (in so far as they contain contour) (Fantz 
et al., 1962) and location (Haith, 1966). However, for the older infant, change must 
be increasingly specified in terms of the infant’s past experience. By 2 months of age, 
the infant averts his gaze from a familiar stimulus more quickly than from a novel 
stimulus (Fantz, 1964). By 6 months of age the infant appears to avert his gaze from 
one stimulus in order to seek out a different stimulus. 


This work was supported by an M.R.C. studentship. The author would like to thank Dr Р. E. 
Bryant for his supervision. The cooperation of the Oxford Health Department is gratefully 
acknowledged. 
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DISCRIMINATION BY NEWBORNS 
OF THE INTENSITY, FREQUENCY AND TEMPORAL 
CHARACTERISTICS OF AUDITORY STIMULI 


By PETER M. STRATTON 
Department of Psychology, University of Leeds 


AND KEVIN CONNOLLY 
Department of Psychology, University of Sheffield 


The ability of 3- to 5-day-old neonates to discriminate between auditory stimuli, in terms of | 
each of the dimensions of intensity, pitch and time, was studied using heart-rate responses 
in a habituation paradigm. For each of the dimensions a survey of the literature failed to 
provide results which could be used as the basis for later work involving auditory patterns, 
Further analysis of an earlier experiment (Stratton, 1970a) involving stimuli at 80, 85 and 90 db 
showed that louder stimuli evoked larger initial responses and more rapid habituation. From 
the same experiment it was found that a change of pitch produced dishabituation as early as 
the 10th trial. There are reasonable grounds for attributing the increased response to the 
frequency characteristics rather than a change in the perceived intensity of the stimuli. 

Provious experiments suggested that fixed inter-stimulus intervals tended to produce 
anticipatory heart-rate changes and modify the magnitude and latency of the response. 
Two experiments designed specifically to examine temporal phenomena revealed time-linked 
behaviour, In both experiments acceleratory responses occurred at the first stimulus omission 
of a fixed-interval series. Not all of the subjects showed this effect, and in both experiments, only 
the subjects who failed to respond to the first stimulus presentation responded to stimulus omis- 
sion. The findings are discussed in relation to general issues of neonatal psychophysiology, 
and it is concluded that neonates can discriminate in each of the auditory dimensions, but 
that preliminary work involving patterns should concentrate on varying pitch and intensity. 


A number of recent studies have indicated that the human newborn is capable of 
processing visual information from the environment, and of responding differentially 
in terms of the patterning of visual arrays. These data on visual functioning have 
been taken as indicating a level of functional maturity of the visual cortex which 
has implications for our understanding of the development of the central nervous 
system. Similar data about auditory capabilities would permit a further refinement 
of this knowledge. However, in spite of a substantial number of studies on auditory 
functioning in the neonate, there have been few attempts to explore the extent to 
which responses may be made in terms of the patterning of a sequence of sounds. 

Bartoshuk (1962) repeatedly presented an ascending tone, and found dishabitua- 
tion when the tone was reversed. There is, however, doubt as to whether the babies 
were responding to pattern characteristics of the sounds. In particular, the dishabi- 
tuation tone differed at onset in both pitch and intensity, and Bartoshuk himself 
remarked that the major response was to the onset of the tone. Eisenberg et al. (1 966) 
presented similar stimuli at 10 вес. intervals with a reversal once the criteria of 
habituation had been met. Again there was considerable variation in intensity in 
the course of the stimulus (between 68 and 83 db) and a change in both pitch and 
intensity at onset of the dishabituation stimulus. The authors state that pattern 
reversal produced ‘immediate behavioural arousal’ but give no information about 


the consistency of this effect. 
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In order that the newborn's response to patterned auditory stimuli may be s 
vestigated in detail, it is necessary to explore his capacity to process the basic com. 
ponents of such patterns, since it is obviously important that stimuli should vary in 
a manner to which the neonate is known to be sensitive. This point relates to a more 
general problem of research with the newborn deriving from the fact that usually an 
attempt is being made to define the limits of his capabilities. The failure of the new- 
born infant to perform successfully in a particular experimental setting may well be 
attributable more to an inadequacy of the experimenter than the subject. The solution 
proposed by Connolly & Stratton (1969) is first to establish a reliable technique, and 
then observe how the performance of the neonate breaks down as progressively 
greater demands are made. Such an approach clearly requires not only that the 
experimental measure (in this case, heart-rate habituation) should be explored in 
depth, but also that a preliminary to the presentation of patterned stimuli is the 
demonstration that the newborn is able to discriminate along those dimensions 
from which the patterns are constructed. 

Patterns of sound can be expressed as variations in intensity, pitch and rhythm. 
Whitfield (1967) states that intensity, and pitch discrimination can be performed 
by subcortical mechanisms, while the cortical level is concerned with the discrimina- 
tion of temporal patterns of sound. It is not clear how far a responsiveness to 
specifically temporal or rhythmic characteristics of stimuli should be regarded as an 
auditory capability — time discrimination may well be a function of many different 
parts of the system independently. However, the probability of involvement of 
different levels of the CNS suggests that the temporal dimension may be the least 
tractable of the three, and this may account for the paucity of relevant experimental 
data. The three auditory dimensions are considered in turn, but the major part of 
this report is concerned with time discrimination. 
` The experiments which are reported below employed basically similar procedures 
and conditions. Details of these, and of the response measures used, are presented 
before the evidence concerning discriminatory capacities is evaluated. 


METHOD 
Subjects 
All the babies employed in the experiments reported below were full-term healthy neonates 
aged between 3 and 5 days. f 
In order to be included in the sample, subjects had to fulfil the following criteria: birth weight 


greater than 6 Ib., estimated gestation between 38 and 40 weeks, first Apgar rating greater than 7, 
and absence of any noticeable jaundice or other medical condition. 


Procedure 


Subjects were brought from the hospital wards in their wheeled cribs as soon as possible 
after a feed. On arrival in the laboratory they were fitted with electrocardiograph (ECG) elec- 
trodes and a mereury-in-rubber strain gauge was fitted around the chest to record respiration. 
The babies were then placed on their right side in a perspex crib, on an air mattress through 
which motility was recorded via a differential pressure transducer. The experimental crib was 
mounted іп an IAC sound attenuating chamber. The ambient noise level inside the chamber 
was less than 32 db (on the A-weighting of a sound-pressure level meter against à reference ki 
0-0002 dynes/em?). The temperature inside the chamber was maintained at 26 + 2 °C. Ambien 
light intensity incident on a white card placed in the approximate position of the subjects n 


c pep ——— á— о LL i 


Discrimination of auditory stimuli by newborns 221 


was measured at 1-4 log ft.-lamb. using an SEI spot photometer. The external laboratory was 
kept dark so that the subject could be observed through the window of the chamber. 
Recording began immediately unless the baby was crying, in which case it was delayed until 
he stopped. The stimulus series was begun after the baby had been quiet for 5 min. For a baby 
to be accepted as quiet, any three of the following four criteria had to be fulfilled: (1) absence of 
movement with the exception of mouth movements and startles; (2) eyes closed; (3) absence of 
high-frequency components in the respiration record ; (4) absence of large rapid changes in heart 
rate (HR). These measures are highly intercorrelated, so that usually all four applied simul- 
taneously, giving a state equivalent to that labelled State 1 by Ashton & Connolly (1971). 
Recording was abandoned if the subject did not enter this state within 40 min. of the end of the 
feed, or if, in the course of stimulation, there was a prolonged period (more than 2 min.) of 
vigorous activity. ^ 
A Devices Instantaneous Ratemeter gave an output of HR for each r-r interval of the ECG, 
which was recorded on a Devices M8 polygraph along with ECG, respiration, respiration rate 
and motility. The recorder also had a time pulse and an event marker channel. The HR was 
subsequently translated into digital form on punched paper tape using a D-Mac pencil follower. 
Stimuli i 
With the exception of Expt. II, stimuli were obtained by feeding the output of a Dawe Instru- 
ments type 419 C white-noise generator through a Brüel and Kjaer frequency analyser type 2107 
and band-pass filter set type 1612, and recording the product on a Phillips tape-recorder, type 
EL 3556, at a tape speed of 3:75 in. per sec. The filter was set to pass a } octave band of white 
noise, centred at either 500 or 2000 Hz. The signal obtained in this way is flat to within + } db 
over } octave, is attenuated by 3 db at } octave either side of the centre frequency, and by 
20 db at 1 octave from the centre frequency. The bandwidths at 3 db were 116 Hz for the 500 Hz 
tone, and 460 Hz for the 2000 Hz tone. Such a signal avoids the disadvantages of sine and square 
waves mentioned subsequently, while presenting a well-defined pitch. A further advantage of 
} octave bands is that they correspond very closely to the characteristics of the human auditory 
system, so that the SPL can be taken as an accurate reflexion of subjective loudness. Despite 
this, it should be recognized that current theories of hearing are based on studies of the mature 
organism, so that almost any statement about the hearing of the neonate is an extrapolation, 
and therefore open to challenge. T 
Timing was carried out using a Devices Digitimer to operate either а relay or an electronic 
[ f 100 msec. The former method, used in all studies except 


switch having rise and decay times o! ш ВИ А 
Expts. I and П, gave rapid rise and decay times which probably produced. subjectively audible 


bangs. However, as in many aspects of this work, it is just not known whether the neonate is 
more or less sensitive than the adult, so even the choice of controlled rise time was little more 


than a guess. s 

The tape-recorder was positioned outside of the experimental chamber with all other recording 
and control apparatus, and the output was relayed to speakers positioned above the head of the 
crib, approximately 18 in. from the subject’s left ear. Sound-pressure levels (SPLs) were varied 
at 5+1db points between 75 and 90 db, as recorded from a microphone placed in the empty 
crib at the position normally occupied by the subject’s left ear. It should be noted that the 
effective intensities were probably lower than for other studies reporting similar SPLs, but using 
binaural or even right-ear stimulus presentation. SPLs above 90 db were not used as they were 
found to produce frequent startles, while no consistent responses were found with stimuli below 


75 db. 


Measures 
i 70a) has ex- 
In all the experiments reported HR was the response system used. Stratton (19 h 
amined in detail a number of measures of HR change and proposed on the basis of his data 
a single composite measure (DA). Responses were recorded either as successive HRs output 
from the ratemeter or as the composite DA measure. This measure is obtained by multiplying 
the change score D by the angle A (i.e. the angle made with the time axis by the steepest line 


which could be drawn from the pre-stimulus rate to any ocupa rate, did PE 
sive HR; i onse curves when 'orm of the } 
nk в vere шей to drdi E e particular importance, The DA measure is an 


unknown, or when its characteristics were of 
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Fig. 1. Heart-rate response curve, showing three measures associated with 
the peak, and the line of greatest slope from pre-stimulus. 


index of HR acceleration and was used in those situations in which it had already been demon- 
strated that an acceleration was a major and relevant component of the HR response. 

It is customary to correct HR responses for the effects of variations in pre-stimulus level. 
The generally accepted technique is of some form of regression correction, typically using а 
coefficient of the order of —0-25. In the course of a detailed consideration of such methods, 
Stratton (1970a, b) concluded that there were substantial doubts about the statistical and 
theoretical validity of the automatic use of regression correction on neonatal HR data. It seems 
that corrections for initial values are only essential if there is some consistent change in pre 
stimulus levels in the course of stimulation. A further point is that a change of 4 beats/min. 
(bpm) in pre-stimulus level produces a difference of only 1 bpm in response (using the regression 
coefficient quoted above). Thus, for example, for differential changes in pre-stimulus level to 
account for the difference in initial response between the 80 and 90 db groups of Table i 
(12-5 bpm) it would be necessary for the second group to have shown a mean rise in HR at 
50 bpm, sustained for 40 sec. In fact, there was a mean rise of 1-5 bpm, compared with a rise o 
3 bpm for the 80 db group. Since stimuli were only presented when subjects were quiet, be 
subjects who became active in the course of a stimulus series were dropped from the Bor 
it is apparent that differences in response of the magnitude reported in this paper салп 
attributed to changes in pre-stimulus HR. In practice, corrections for initial values failed to all 
any of the conclusions, and as they are of doubtful validity, the analyses reported here ате base 
on the raw data. 


DISCRIMINATION OF INTENSITY н 
Bartoshuk (1964) reported that the mean HR response to tones at 1000 Hz in 


creased as a logarithmic function of intensity. The range of intensities which 5 
employed was from 48-5 to 78 db. Steinschneider et al. (1966) presented stimuli 
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55, 70, 85 and 100 db and found different levels of mean response at the different inten- 
sities. A difficulty in interpreting these results arises from the use of mean responses 
to widely differing intensities. Very loud stimuli are likely to produce startles, with 
a concomitant HR acceleration, while stimuli at the threshold may fail to provoke 
a response or may give decelerations. A mean score which incorporates qualitatively 
different responses may show an apparently consistent relationship with stimulus 
intensity which is not a true indication of the nature of the individual response. 
Using behavioural response measures, Lamper & Hisdorfer (1971) found differences 
in response intensity to cold, touch and sound stimuli but not between auditory 
stimuli with intensities of 70 and 90 db. 

A different approach was taken by Bartoshuk (1962), who interpolated stimuli at 
91 db in a habituation series of 80 db tones. There was a significant increase in 
response indicating a differential effect of the different intensities, although the con- 
clusion that this was dishabituation is not justified. Dishabituation may be inferred 
if the response to the original stimulus is reinstated on subsequent trials, or if the 
interpolated stimulus produces an increase in response while being of similar or 
reduced intensity. In an extensive series of studies we have never observed an in- 
creased response by a neonate to a simple decrease in loudness of the stimulus, and 
where a qualitative change in the stimulus has produced dishabituation, this has 
never been followed by a significant increase in response to further presentations 
of the original (habituated) stimulus. It would appear that differential effects of 

_ intensity are not easily demonstrated using a dishabituation paradigm. 

‘A clear effect of small differences in intensity is evidenced from a further and 
more detailed analysis of the data reported by Stratton (1970a). Groups of eight 
neonates received stimuli at either 80, 85 or 90 db, under the conditions described 
in the preceding sections. The stimulus series consisted of 46 presentations of a 3 sec. 
tone with ISIs varied between 18 and 60sec. All of the stimuli were centred at 
500 Hz with the exception of three, at trials 10, 21 and 46, which were centred at 
2000 Hz to test for dishabituation. Stimuli were presented by the experimenter to 
coincide as far as possible with periods of stable respiration and HR, and to maintain 


the ISI at a running average of approximately 40 sec. н 
Analysis of the course of habituation was based on the DA scores on 23 of the trials. 
hat the dishabituation stimuli, and the immedia- 


These were selected in such a way t i t 
tely following 500 Hz trials were avoided. The trials used in the analysis were num- 


bered: 1-9, 14, 15, 19, 20, 24, 25, 29, 30, 34, 35, 39, 40, 44, 45. Tt was shown that the 
predominant response was an acceleration which habituated, giving a linear relation- 
ship with logarithm of trial number. Tests for homogeneity of variance and for 
additivity indicated sufficient consistency within and between the sets of responses 
given by individual subjects to permit the pooling of data within groups. The 
characteristics of the linear regressions of the pooled DA response on logarithm of 


trial number are given in Table 1 for each group of subjects. 


The magnitude of the response to the first stimulus has a systematic relationship 
with intensity, the group means showing significant variation (Е = 428; P< RIS 
d.f. = 2, 21), with acceptable homogeneity of variance (Fmax = 282; P > 0:05; 
d.f. = 3, т). Differences in slope (as indicated by regression coefficients) also appear 
to relate consistently to stimulus intensity. This effect was tested by subtracting the 


224 P. M. STRATTON AND К. CONNOLLY 


Table 1. Parameters of the regression of DA response on 
logarithm of trial number: groups of eight subjects 


Regression Mean initial Response decrement 
db Correlation coefficient response trial 1 to trial 2 
80 —0-779 —2-711 17-08 2.64 
85 —0-728 — 4-008 25-49 8-28 
90 —0-812 — 5:592 39:29 15:09 


mean score of ће 80 db group at each trial from the mean score of the 90 db group 
on the corresponding trial. A significant linear trend in these difference scores would 
indicate that the responses of the two groups were diminishing at different rates, The 
correlation with logarithm of trial number was found to be — 0:679 (P < 0:01; 
d.f. = 21). Using a two-tailed test, correlations on the intermediate difference scores 
(85-80 db and 90-85 db) were not significant (r = — 0:301, P > 0-1, df. = 21, and 
r = — 0-363, 0-1 < P < 0:05, df. = 21, respectively). Р 
The finding that rate of habituation increases with stimulus intensity appears to 
conflict with other reports (Thompson & Spencer, 1966; Kandel, 1970). One possi- 
bility is that the slopes for lower intensities were flattened by the inclusion of a 
greater number of trials after habituation was completed. However, the final column 
of Table 1 shows that there was a greater decrement for higher stimulus intensities 
even between the first two trials. Despite this more rapid decrement, the groups 


receiving more intense stimuli were still producing larger responses at the end of the _ 


stimulus series, which suggests that on a criterion of time to achieve habituation, 
the groups receiving weaker stimuli could be said to habituate more rapidly. State- 
ments about rate of habituation clearly need to be made in the context of a clear 
definition of the measure being applied. 

A second point relates to the generality of the concept of habituation. Hinde (1970) 
in a detailed consideration of the characteristics proposed by Thompson & Spencer 
(1966) concluded that there is little justification for assuming that a common mechan- 
ism underlies all of the phenomena classified as habituation. At this stage it seems 
more appropriate to report discrepant results which may later be incorporated into 
a more rigorous formulation than to question empirical findings because they conflict 
with the current consensus. It may, then, be concluded that small differences in the 
intensity of auditory stimuli will produce sufficiently large differences in respons? 
and in rate of habituation to reliably differentiate small groups of subjects. 


DISCRIMINATION OF PITCH 

The ability to discriminate between frequencies of tones has been tested using 
a habituation-dishabituation paradigm. Bridger (1961) presented a variety of tones 
in habituation series, then changed the frequency to test for dishabituation. ‘Although 
the author states that the change of pitch ‘usually’ produced an increase in heart 
rate, he also states that pitch discrimination could only be demonstrated in 15 out 
of the 50 subjects. In the absence of control data, and without information regarding 
the criteria used to determine whether a response had occurred, it is not possible t 
form a judgement about the nature of any pitch discrimination demonstrated by this 
experiment. 
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Bartoshuk (1962) found no effect of a change in frequency from 500 to 5 p.p.s., 
while it has already been pointed out that his ascending tone confounded changes in 
pitch with changes in intensity. Leventhal & Lipsitt (1964) found no evidence of dis- 
habituation when a square wave was changed between 200 and 500 Hz, and only 
an approach to significance when a 200 Hz tone was changed to 1000 Hz. 

The studies cited above fail to provide clear evidence of discrimination of pitch, 
and offer no help in determining whether such changes as have been found were due 
to differences in frequency or to differences in the perceived intensity of tones of 
different pitch. In particular, pure tones will set up standing waves dependent on 
the wavelength of the sound. A change of frequency will change the pattern of in- 
tensities, so that the SPL at a particular point may undergo a substantial change 
even if the auditory system is equally sensitive to both tones. This problem is elimi- 
nated by using square waves but it then becomes uncertain which aspects of the tone 
are the effective stimuli. A change of frequency alters the harmonics as well as the 
fundamental, so that it is impossible to determine the frequency changes to which 
the neonate may be responding. 

A reanalysis of the data reported by Stratton (1970a), quoted in the previous 
section, provides strong evidence of pitch discrimination. In this case the problems 
relating to the stimuli were solved by using white noise filtered through $ octave 
band-pass filters centred on various frequencies. Forty-three of the stimuli had 
been centred on 500 Hz, while dishabituation stimuli at 2000 Hz were interposed 
-at trials 10, 21 and 46 of the series. The largest dishabituation responses were made 
at the 46th trial, but over all 24 subjects, it was found that the dishabituation re- 
sponse was greater than the immediately preceding response for 18 subjects at trials 
10 and 21, and for 20 subjects at trial 46 (n = 24, P < 0:025 by sign test in each 
case). There was thus a tendency for a change of pitch to produce an increase in the 
DA response even before habituation had become fully established. 

The increase in response may reflect differences in perceived intensity of the two 
tones, but the particular frequencies used were selected specifically to reduce this 
possibility. Wedenberg (1956) has reported that infantile auditory thresholds at 
different frequencies are very similar to those found with human adults. Identical 
thresholds were reported for tones at 500 and 2000 Hz. At lower intensities the 
relationship may well be rather different but it seems likely that any major difference 
will be due to attenuation in the middle ear and this would be expected to have 
a greater effect on the higher frequencies. The 2000 Hz tone should therefore be no 
more intense than the habituation stimulus, and in view of the difficulty of obtaining 
dishabituation to a stimulus of reduced intensity, it seems more parsimonious to 
ascribe the change in response to true pitch discrimination. —— 

It may be argued that a more definitive test of pitch discrimination жеш рго- 
vided by an investigation in which the intensity of the habituation stimuli was 
habituate to a series of tones of the same pitch but 
е of intermediate intensity but different 
to pitch discrimination. However, the 


findings reported above were taken as providing 
pitch discrimination to justify the use of 
patterned stimuli. 

16 
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Fig. 2. Mean HR responses of groups of four subjects to 
onset and offset of 60 stimuli. 


TIME DISCRIMINATION 


To the best of our knowledge only one study of temporal conditioning of the new- 
born has been reported (Ambrose & Lipsitt; cited by Lipsitt, 1969). Although full 
details of this experiment have yet to be reported significant evidence of a temporal 
conditioning effect was obtained. The question of the neonate's ability to learn 
short time intervals is important not only for the analysis of responses to auditory 
patterns but also to the whole methodology of habituation studies. The use of fixed 
time intervals between stimuli can clearly be expected to influence the sort of Te 
sponses made later in the habituation series if the subject is able to predict the time 
of onset of each stimulus. The experiments reported in detail below were undertaken 
to investigate temporal factors in the context of an habituation series. 

Apart from a response occurring when a stimulus is omitted, temporal influence 
may be seen where there is an anticipatory change just prior to a time-locked БШШ 
lus, and when the responses to a series of stimuli presented with fixed inter-stimulus 
intervals (ISIs) are different from responses to the same stimuli presented wit 
varying ISIs. Both of these effects appeared to be present in the HR records of groups 
of 3-day-old neonates, who were presented with 75 db signals having either fixed or 
randomly varied ISIs (Stratton, 19705). Fig. 2 provides an example of the RE 
obtained by averaging the HRs over 60 trials of four subjects in à fixed Er. 
group (upper lines) and four subjects in a random interval group (lower lines). T 
ISIs and stimulus durations were 30 sec. for the first group, and were ran omy 
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varied between 12 and 48 sec. for the second group. Unfortunately the stimuli did 
not elicit very consistent responses, and it did not prove possible to establish the 
existence of the apparent features by any parametric tests. A further experiment 
was therefore conducted to determine whether neonates would respond to the 
omission of a salient auditory stimulus in a time series. 


EXPERIMENT І 
Procedure 


Nine 3-day-old babies each received 30 presentations of 15 вес. of filtered white noise at 
15 sec. intervals. The stimuli were centred at 500 Hz and presented at 87-5 db, with a rise and 
decay time of 100 msec. 

Recording was continued for at least 1 min. following the final stimulus to permit identifica- 
tion of any HR changes at the time of omission of the 31st stimulus. 

A timo-locked analysis was performed by taking the HR being printed out at successive 2 mm 
points, starting at the first mm grid marker on the chart following stimulus change. At a record- 
ing speed of 10 cm/min, this gave а HB each 1-2 sec., or 13 HRs in each 15 sec. period. 


Results and discussion 


Averaged HRs for the 15 sec. period corresponding to the first omission of the 
stimulus showed an acceleration, but a test for additivity] (Tukey, 1949) revealed 
that not all subjects were responding in the same way (оза = 600; P < 0:05; 
df. = 1, 95). 

Inspection of the individual responses revealed that the acceleratory pattern at 
stimulus omission was only clearly present in the recordings from four of the subjects. 
Four babies (group A) showed HR rises of between 10 and 19 bpm, while the other 
five (group B) showed no consistent acceleration, the largest increase being 6 bpm. 
The two groups were therefore combined separately. The mean responses were 
plotted for the period of stimulation and the subsequent 15 sec. at trials 1, 10, 20 
and 30 (Fig. 3). It is first apparent that group B gave a very substantial response to 
the first stimulus, and habituated between trials 10 and 20. In contrast, group A 
failed to show any clear response to the stimulus, the largest change being at offset 
of the final stimulus. Despite the elevated HR which this produced, there was a clear 
acceleration for these subjects at the first omission but no apparent response in the 
two subsequent 15 вес. periods (Fig. 4). The additivity test showed consistent 
responding (Fronaa < 1), while trend analysis indicated that the acceleratory com- 
ponent was significant (Fquna = 12:81; P < 0:001; d.f. = 1, 36). 

The form of response given by the selected subjects of group A must clearly be 


interpreted with caution, but it will be argued later that the responses of ‘ideal’ 


subjects are likely to be more informative than overall averages. The procedure here 
dicative of the true form 


has been to assume that the mean HR response curve is in З e 
jects who did not in fact 


of response, though it also incorporates data from some sub. 
respond. Those subjects giving a response most similar to the mean curve were then 
&ion. Support for viewing this as a meaningful 


selected for more detailed examina E 1 
process, rather than a method for capitalizing on chance variations in the data, is 


given by the fact that the two groups were found to have responded very differently 


to the first stimuli in the series, some 15 min. previously. A final experiment was per- 


formed to determine whether а different type of stimulus omission in a temporal 
16-2 
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Fig. 3. Mean HR responses over subjects to 15 sec. of stimulation and a subsequent 15 sec, 
after-stimulus offset. Group A (n = 4) responded at stimulus omission after trial 30, group B 
(n = 5) did not respond. 


140 
130 
15 30 45 60 


Seconds from stimulus 


Fig. 4. Mean HR responses of group A (n = 4) at the first stimulus omission and 
during two subsequent 15 sec. periods. 


Heart rate 


Discrimination of auditory stimuli by newborns 229 


sequence would produce a similar response, and to test the hypothesis that a failure 
to respond at first stimulation is predictive of response to stimulus omission. 


EXPERIMENT П 

Procedure 

Eight 3-day-old babies each received a series of 15 stimuli which comprised a brief (100 msec.) 
sound followed after 5 sec. by an 8 sec. tone. The prolonged tone was of filtered white noise 
centred at 500 Hz and at an intensity of 85 db. The brief note (pip) was presented at the same 
settings on the sound generating equipment, although its intensity could not be measured 
directly. On three trials preceding the series of complex stimuli, and for a single subsequent trial 
(trial 19), the pip was presented but not followed by the long tone. A further group of four 
neonates (control group) received 19 presentations of the pip, the 8 sec. tone being presented only 
on trial 16. This condition was the best control that could be devised to ensure that any response 
on the 19th trial would not be attributable to the pip alone, but it is not entirely satisfactory as 
the total amount of stimulation was less than that received by the experimental group. Intervals 
between stimuli were randomly varied with a mean of 30 sec. A temporally based expectancy 
would be shown by в consistent HR change in the experimental group only, when on the 19th 
trial, the tone did not follow 5 sec. after the signal pip. 

Analysis was by taking the HR currently being printed out at 1 mm. (0-6 sec.) intervals from 
9 mm before the onset of the 8 sec. tone until 5 вес. after stimulus offset, this being the time taken 
to complete the acceleratory response in the previous experiment. To give further com- 
parability, and to eliminate the possibility that some HRs would be sampled twice, successive 


pairs of readings were averaged. 


Results and discussion 


The responses to the first 8 sec. tone were examined to see whether there was 
a basis for forming two groups on the criteria suggested by Expt. I. Four of the 
subjects showed HR increases within the 8 sec. period ranging from 9 to 21 bpm, 
while the other four all had maximum HRs of 4 bpm or less above their initial level. 
Accordingly two groups were formed: the four subjects who failed to respond to the 
first stimulus (group X), and the four who did respond (group Y). The result to be 
expected on the basis of Expt. I is that only group X would respond to the stimulus 
omission on trial 19. 

Fig. 5 shows the averaged HR response for each group from the time of expected 
onset of the long tone at the 19th trial. Group X shows an acceleratory response 
similar in form to that of group A in Expt. I. Additivity requirements were satisfied 
for group X (Fgonaa < 1) and trend analysis showed the response to be significant 
(Кыа = 672; P < 0:05; d.f. = 1, 30). Group Y failed to satisfy additivity require- 
ments (7, опаа = 6°22; P < 0:05; d.f. = 1, 29) so that trend analysis could not be 
carried out, This in itself is a sufficient indication that there was no consistency of 
response, while a further confirmation is given by the substantial error mean square; 
169, against 63 for group X. 

The possibility that any of 
signal pip was tested in two way: 
trial were subjected to a trend analysis. This 
of response, F ratios for linear, quadratic, 
ponents being 0-91 (d.f. = 1, 45), 1:89 (1, 45), 2-66 (1, 45) and 0-73 (12, 45), respec- 
tively (Р > 0-05 in every case). Secondly, the responses of all 12 subjects at the 
first three pips (not followed by an 8 sec. tone) were examined. Only the first presen- 


the responses on trial 19 might be attributable to the 
s. First, the HRs of the control group on the 19th 
failed to reveal any consistent pattern 
cubic and summed higher order com- 
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Fig. 5. Mean HR responses over 13 вес. from expected onset of an omitted 8 sec, stimulus. 
Group Y (n = 4) responded to tho first presentation of the stimulus, group X (n = 4) did not 
respond. 


tation provoked a significant response (Fy, = 9:52; P < 0:01; d.f. = 1, 44), indicat- 
ing that responses to the pip, when presented alone, habituate extremely rapidly. 
There remains a final possibility that the difference in response at trial 19 may be 
attributable to differences in pre-stimulus level. The actual difference in mean pre- 
stimulus level (5) is not large enough to make this plausible, but there are further 
reasons for rejecting such a hypothesis. The theory of initial values is concerned | 
with quantitative changes in response magnitude, and would suggest no explanation | 
for the qualitative differences which must have been present between the two 
groups since subjects of group X responded similarly, while group Y produced sig- - 
nificant non-additivity. Furthermore, similar results were obtained in Expt. I when - 
the pre-stimulus HRs of the two groups were identical (see the final HR of each 
group in Fig. 3). 

It must be concluded that omission of a stimulus from a temporal series will evoke 
HR acceleration from neonates in certain circumstances. The fact that the major 
requirement appears to be a failure to respond to earlier stimulus presentations 1$ 
considered in the next section. 


| 
[ 
| 
| 
| 


Discussion AND CONCLUSIONS 
The primary objective of this paper has been to establish whether neonates show - 

auditory discrimination in each of the three dimensions of time, pitch and intensity. 
On the evidence available it must be concluded that such discriminations are made, 
and can be demonstrated within an habituation paradigm. What remain to be 
explored are not only questions relating to the sensitivity of the neonate to difference? 
between stimuli, but the very substantial problem of defining the circumstances F 
which such discriminations are made. It has become customary to relate responsiv®- 
ness to state, and in all of the experiments reported here considerable efforts wee 
made to equate for state in terms of gross activity, HR, respiration, time since 1 í 
feed, amount of handling, etc., at the start of the recording. The results of Expts- 
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and II indicate that this was not sufficient. In fact, the whole concept of state as 
a unitary variable with unidirectional influence on responsiveness is seriously 
challenged by the findings that magnitude of response to early stimuli correlates 
negatively with response to stimulus omission. 

Tt was not in itself surprising that neonates should appear to dishabituate when 
they had not given any evidence of a prior habituation. A similar result had already 
been obtained from three groups of one-day-old babies in a pitch discrimination ex- 
periment (Stratton, 1969), while Thompson & Spencer (1966) have also pointed 
out that non-habituated responses may show dishabituation. What does require an 
explanation is the failure to dishabituate of just those subjects who had responded 
most clearly at the start of the series. Of the various hypotheses which may be 
proposed to account for this, two provide possible explanations on the basis of the 
available data. Some subjects may have started the series in a responsive state while 
others progressed to a responsive state in the course of the series. State ratings based 
on the respiration records failed to provide an unequivocal answer, there being too 
few subjects for any detailed analysis of this sort. Alternatively, it is possible that 
autonomic response specificity (Lacey et al., 1953) was operating as an interaction 
between subjects and stimuli. That is, the failure to obtain an HR response could 
simply imply that the particular subject, in these circumstances, manifests his re- 
sponse in some other system. Furthermore it would be necessary to posit that an HR 
response to stimulation requires that the response to stimulus omission should be 

` made by some other system, and vice versa. A test of this hypothesis would require 
repeated experimentation on the same subjects, using multiple measures. 

А related problem arises in the attempt to determine the form of the HR response. 
It is not uncommon for averaged HR curves to be published without any indication 
that the individual responses were of similar form. Yet it is known that neonates are 
subject to rapid changes in responsiveness, intense internal stimulation and wide 
variations in individual characteristics. It is clearly desirable that some basis be 
found for deciding whether or not a subject has responded on a particular trial, 
although such an approach must avoid the obvious danger of statistical artifact. 


The solution employed in Expt. I was to assume that a trend shown in the averages 


of the entire group was at least an approximation to the form of response of those 


subjects who were showing the effect, In other words, the subjects who respond 
provide a signal which is distorted but not destroyed by the noise contributed by the 
other subjects. The similarity that an jndividual’s response has to the group mean 
can then be taken as a criterion of whether or not that subject responded. If the 


assumption of homogeneity of response can then be statistically justified, the mean 
curve of the selected subjects can be assumed to provide a more accurate indication 
of the form of the response. An alternative would have been to derive correlations 
between all pairs of HR sequences, assuming that responsive subjects would inter- 

with the possibility 


correlate significantly. This would amount to a factor analysis, , 
of identifying subgroups of subjects who may have responded, but with an HR 
pattern different from that of the majority. } ( 

It is obvious that many fundamental issues remain unresolved in this area, but 
within the context of the responses of neonates to patterned auditory stimuli, the 


findings reported above permit some clear conclusions. Within а habituation 
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paradigm, pitch and intensity of stimuli may be varied with some confi 


dence tha 
the subjects will be sensitive to such changes. Responses to temporal mne a 


are rather more elusive so that, although the possibility of cortical involvement із | 
of considerable theoretical importance, temporal variation should not form part of | 
the early stages of studies of pattern discrimination by the neonate. Accordingly the | 
next stages of this work, which form the basis of a subsequent report, were carried 
out using auditory stimuli varying in pitch and intensity. 
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Illingworth for permission to work with his patients, and to the Matron and Staff of the Jessop 
Hospital for Women, Sheffield, for their cooperation. The research was supported by grant C 966) 
272/B to K.C. from the Medical Research Council, London. 
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VERBAL DESCRIPTIONS OF SPATIAL RELATIONS IN 
LINE DRAWINGS BY YOUNG CHILDREN 
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A study of the ability of children to describe verbally spatial relations depicted in line 
drawings was carried out. The subjects were 60 children between the ages of 4} and 73 years. 
The tost material consisted of 27 cards. Each card had one or two lines and a circle drawn on it. 
The linos and the circle were drawn in different spatial relations to one another. The results 
show that the ability of children to describe such spatial relations improves with increasing 
age. Furthermore, comparison between scores obtained from the children’s own verbalizations 
and those obtained from a test of the ability to comprehend verbal material describing the 
spatial relations in the same drawings showed that there were no significant differences in the 
accuracy of response in any age group. The study also analyses the words most frequently used 
by the children in describing the cards, as well as the correct usage of such words. Some 
theoretical implications of the findings are discussed. 


There is little information regarding the verbal description of spatial relations by 
young children. Available reports have been concerned with analyses of vocabulary 
in general and deal with some form of frequency count (Nisbet, 1961) or else have 
analysed verbal responses to general questions related to spatial perception (Ames & 
Learned, 1948), and there is no information available regarding the verbal responses 
of children in specific tasks. This paper reports an analysis of such responses given by 
children between the ages of 44 and 74 years in describing different spatial relations 
depicted in line drawings. i 

Та a previous study, Asso & Wyke (1970) compared the ability of young children 
to discriminate visually between different spatial relations in line drawings with their 
comprehension of verbal instructions regarding the same relations. The test material 
used in their study consisted of 27 cards arranged in three sets of increasing perceptual 
difficulty (see Fig. 1). In the discrimination task the child was required to match 
a standard card with an identical test card, whilst the comprehension task required 
the child to point to the appropriate card in the series in response to specific questions, 
such as ‘Show me the card where the ball is over the line’. In all, seven spatial words 
were used throughout the study (over, under, beside, between, left, right, centre). 
These particular words were chosen because of their high frequency value in the 
Thorndike-Lorge count (Thorndike & Lorge, 1944). Ир 

In addition to the two tasks described above, the children’s own verbalizations 
regarding the spatial relations of the line drawings were recorded, and the present 
paper analyses these responses in terms of: (i) accuracy of response to the test card 
(ii) words most frequently used in describing the cards, and (iii) correct use of the 


words most frequently employed. 
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Set 1 


Set 2 


Set 3 


Fig. 1. Cards used in testing. 


METHOD 


| 
The subjects were 60 English children (31 boys, 29 girls), between the ages of 4} and 73 years. 1 

They were divided according to age into three groups of 20 each, with mean ages respectively 

5 yr. 1 mth. (5-year-olds), 6 yr. 1 mth. (6-year-olds) and 7 yr. 2 mth. (7-year-olds), with approxi- 

mately equal numbers of boys and girls in each group. All were rated by their teachers as 

‘average’ in their school performance, and were attending the same school; all but one lived on 

a nearby local authority housing estate. 


Test material 


The test material consisted of three sets of cards 10 x 10 cm. Each card had one or more lines 
and a circle drawn on it in black ink. The lines were 6 cm in length and the diameter of the circle 
was 1 em; the distance between the line or lines and the circle was 0:5 cm in each instance. The 
lines and the circle were drawn in different spatial relationships to one another on different cards 
(see Fig. 1). 

The cards were arranged in three sets, in order of increasing perceptual difficulty from set 1 i 
set 3. Each card in set 1 showed a circle related either to a horizontal or to a vertical line or ai 
each card іп set 2 showed a circle related to different segments of a horizontal line or lines; an 
each card in set 3 showed a circle related both to э horizontal and to a vertical line or lines, 8° 
that the lines acted as coordinate axes of reference. 


Procedure 


The children were given one card at a time, and were asked to describe the position of ks 
circle in relation to the line or lines in response to the question ‘Tell me where the ball 5 z the 
picture’. Examples indicating the type of answer required were given at the beginning 9 
test. 

The three different sets of cards were presented in order of increasing complexity. Five dH 
random orders were used for each age group in respect of the order of presentation of the c 
within each set. 
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Fig. 2. The mean percentage of correct verbal responses for the three age groups and for the 
three sets (see Fig. 1) considered. independently: О, set 1; D, set 2; A, set 3. 


RESULTS 


Accuracy of response. Accuracy of response to the test cards was evaluated in 
terms of the number of correct responses. A correct response was scored whenever 
the child used words that implied understanding of the spatial relations between 
circle and line. In order to score a correct response in the case of sets 2 and 3 the 
verbal expression of two spatial concepts was required; that is to say, appropriate 
verbalization of only one concept was not scored as a ‘correct response’. The final 
score was derived from the independent scoring of the two authors. 

The mean percentage of correct responses in the 5-year-old group was 20:6, in the 
6-year-old group 31-9, and in the 7-year-old group 64-1. In order to establish whether 
this increase in the percentage of correct responses as à function of age was significant, 
a comparison between the different age groups was made using a Mann-Whitney 
U test. This showed that there was a significant difference in the number of correct 
responses between the 5- and 6-year-old groups (P « 0-05), as well as between the 
6- and 7-year-old groups (Р < 0:002). 

Comparison between different sets. The mean percentages of correct responses for 
the three age groups and for the three different sets considered independently are 
shown graphically in Fig. 2. A Friedman analysis of variance by ranks indicated 
that the mean percentages of correct responses for the three sets were significantly 
different (y? = 6-00; P < 0:05). 

Subsequent comparisons between the sets were made for each age group, using 
the Wilcoxon matched-paired signed-rank test, with the following results: the 
percentage of correct responses was significantly higher in set 1 than in either set 2 or 
set 3 in all age groups (P < 0-01 for the 5- and 7-year-old groups and 0:001 for the 
6-year-old group). The percentage of correct responses in set 2 was significantly 
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Table 1. Words most frequently used by the three age groups 
in describing the line drawings 


(Numbers refer to the total number of times the word was used throughout the test.) 


буг буг Tyr 
At the endt 2 14 18 
Beside/Side* 63 70 64 
Between*t 24 47 84 
Bottom} 29 55 84 
Centre*t 1 2 31 
Down 19 16 2 
In 19 14 0 
Left*t 32 74 98 
Middlef 58 85 118 
Out/Outside 15 5 0 
Over*t 0 18 22 
Right*t 22 51 100 
Straight on 19 0 0 
Topt 56 64 93 
Under*t 11 15 38 
Underneath 5 5 6 
Up 14 12 0 


* Spatial words of high frequency value on the basis of the Thorndike-Lorge count. 
T Words showing a systematic increase with increasing age. 


Percentage correct 
30 40 50 60 70 80 90 100 


Beside/side { 
Right { 
M. { i 
Middle { 


Fig. 3. The mean percentage of correct use of the words most frequently employed for the three 
different age groups. ......, 5-year-old group; ——, 6-year-old group; – —, 7-year-old group. 
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higher than in set 3 for the 6-year-old group (Р < 0-02). There was no significant 
difference between these two sets in the 7-year-old group. In the case of the 5-year-old 
group, the number of correct responses in set 3 was so small that it is not possible to 
make meaningful comparisons between set 2 and set 3. 

Words most frequently used in response to the test cards. The total number of words 
used in describing the test cards in each age group was 416 by the 5-year-old group, 
576 by the 6-year-old and 786 by the 7-year-old group. These numbers represent all 
the utterances obtained in response to the test cards. The words most frequently used 
(i.e. occurring more than 10 times) are listed in Table 1. Other words which occurred 
less frequently were: in the corner (10 times); upwards and in the square (nine times) ; 
in the cross and. above (eight times); sideways (six times); downwards, frontwards and 
beneath (five times); after the line and by (three times). In addition, there were 13 
further utterances that occurred only once or twice in the total count. The use of 
10 of the words listed in Table 1 increased systematically with increasing age. Six 
of these words were those employed in the comprehension task previously described 
(see above) chosen on the basis of the Thorndike-Lorge count. The other three 
words that showed systematic increase in use with age were bottom, top and middle. 
In addition, the use of the expression ‘at the end’ increased with increasing age. 

Correct use of the most frequent words. Spatial words that occurred in 5 per cent or 

more of the total number of utterances in each age group were further analysed in 
„ terms of their correct usage. 
“There were seven such words, and Fig. 3 shows the percentage of their correct use 
in the three age groups studied. A steady increase in the percentage of correct use 
with increasing age is seen with all of them, except for the word ‘between’, which 
shows a decrease in the 6-year-old group. Furthermore, although the words beside/side 
were frequently used by the three age groups, their correct use is very low in com- 
parison with the rest of the words listed. 


Discussion 


This study shows that the ability of children to describe verbally spatial relations 
depicted in line drawings improves with increasing age between 4 and 7 years. This 
improvement is similar to that found (in the same group of subjects) in the ability to 
comprehend verbal material describing the spatial relations in the same drawings 
(see Asso & Wyke, 1970). Furthermore, statistical comparison between the scores 
obtained from the children’s own verbalizations and those obtained from the verbal 
comprehension test showed that there were no significant differences in the accuracy 
of response within any age group. 

Qualitative analysis of the errors made by the children in each age group tested 


reveals a different pattern of performance in the children's own verbalization and in 
issions in the 


the verbal comprehension test, in that there were consistently more omiss 
test of comprehension than in that of verbalization. In the 5-year-old group errors of 
omission constitute 41 per cent of the 79 per cent of incorrect responses in verbaliza- 
tion, whilst in the comprehension task (in the same age group) 72 per cent of 84 per 
cent of incorrect responses were failures of omission, the children being unable to 


point to an appropriate card in response to the verbal instructions given, even when 
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pressed to do so. In the 6-year-old group the percentage of omissions in the Verbalima. | 
tion task represented only 17 per cent of the 68 per cent of incorrect responses, whilst _ 
half of the incorrect responses in the comprehension task were failures of omission, 
In the 7-year-old group omissions were almost absent both in the children's own ' 
verbalization and in the comprehension of verbal instructions. n 

This observation indicates that in the 5- and 6-year-old groups there is an avail- 
able pool of words (discussed later in relation to spatial words most frequently used) 
which have acquired an association with the concept of space. However, this does not 
mean to imply that the children's use of the words is more accurate than their verbal $ 
comprehension, as there is no significant difference between the number of correct | 
responses obtained in the verbal comprehension and the verbalization tasks, | 

The present findings regarding the differences between the verbal responses to the 
three sets considered independently are similar to those obtained in the comprehen- 
sion task; thus an increasing degree of complexity in the spatial relations between 
the circle and the line affected the level of performance in both verbalization and 
verbal comprehension tasks. : 

The main difference between the sets was that set 1 required the verbalization/ , 
comprehension of one spatial word, whilst sets 2 and 3 required the verbalization/ 
comprehension of two such words; and this explains the increased degree of difficulty 
encountered by all subjects with sets 2 and 3 (see Fig. 2). However, it is interesting 
to point out that the difference between sets 2 and 3 found previously in the 6-year- 
old group in the comprehension task (Asso & Wyke, 1970) is also present in the 
verbalization test. In these two sets, both verbalization and comprehension required. 
the use or understanding of two spatial words; yet the only difference between these \ 
sets was the addition, in the cards of set 3, of two lines that acted as coordinate axes | 
of reference. 

Analysis of the responses made by the 6-year-old group in sets 2 and 3 shows | 
a similar pattern of response in respect of the number of omissions and partial | 
responses. Thus 12 per cent of the errors in set 2, and 15 per cent in set 3, arise from 
the inability of the 6-year-old group to give any response. In addition, 56 per cent 
of errors in set 2, and 58 per cent in set 3, arose from partial responses, i.e. the inability 
of the subjects to provide two spatial concepts. It remains difficult, in the light of 
the children’s own verbalization, to explain why this differential difficulty between 
set 2 and set 3 is present in the 6-year-old group. 

Analysis of the words used by the children in the three age groups studied shows 
that all utterances had some degree of relation to the concept of space, although in | 
the younger age groups (see Table 1) the association was somewhat ‘tangential’ (ee 
it showed evidence of some degree of relation). Thus the children used words which 
were more closely associated in meaning with the concept of direction (e.g. straight om, | 
at the end), position (e.g. in, out, outside) or else described more appropriately & three- 
dimensional spatial relation (e.g. up, underneath). Qn no occasion could any verbaliza- 
tion be categorized as being totally unrelated bis concept of space. This applie 
also to words-which occurred with less frequency, as well as to the rare utterances 
(see above). ; | 

Inspection of Table 1 indicates a systematic decrease with increasing age 2 m 
use of these ‘tangential’ words, with a concomitant increase of those words which are 
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directly appropriate to the description of the spatial relations depicted on the cards. 
All ‘tangential’ words were absent by the age of 7— except for the expression 
‘at the end’, the use of which increased with increasing age. Inspection of the cards in 
respect of which this expression was used by the 6- and 7-year-old groups indicates 
that it referred, in most instances, to the left or right position of the circle in respect 
of the line, and possibly reflects the uncertainty of some of the children in these age 
groups in the discrimination of sidedness. 

The seven spatial words used in the comprehension task (see Table 1) were all 
present in the children's own verbalization. However, it is important to note that 
the words ‘centre’, ‘over’ and ‘under’ which have a high frequency value in the 
Thorndike-Lorge count (occurring 100 times or more per million words) were not 
frequently used by the younger children. Thus the word ‘over’ was never used by 
the 5-year-old group, the word ‘centre’ appeared only once in their verbal responses, 
and the word ‘under’ appeared considerably less frequently in the 5- than in the 
7-year-old group. This demonstrates the importance of analysing children's vocabu- 


. _ lary in terms of different age groups. 


The percentage of correct responses of the words most frequently used in describing 
the cards (see Fig. 3) increased with increasing age, except for the word, between’, 
which showed a decrease in correct usage in the 6-year-old group when compared 
with the 5-year-old group. But this latter effect may be due to the fact that whilst 
the 5-year-old group used the word ‘between’ correctly on 22 occasions, 17 of these 
responses were given by only two children; thus, for the majority of the 5-year-old 
group, the correct use of the word ‘between’ is considerably less frequent than in the 
6-year-old group. 

The low percentage of correct responses of the words ‘beside’ and ‘side’ in the 
three age groups stems from the nature of the task, which required a more stringent 
degree of precision in the spatial description of the circle in relation to the line. 
Analysis of the errors made in the use of these words by the three age groups shows 
that most of them may be accounted for by the inability of the children to differen- 
tiate sidedness. Thus the children referred to the position of the circle as being 
‘beside’ the line when they should have stated whether this referred to the left or 
right side. 

Another finding that requires comment is the higher percentage of correct responses 
obtained in respect of the words ‘top/bottom’ than in respect of ‘left/right’. 

Recent studies (Olson & Baker, 1969; Asso & Wyke, 1970) have shown that the 
visual discrimination of spatial relationships precedes the development of the use of 
words to describe such relationships. On the other hand, evidence relating to the 


development of visual discrimination of horizontal and vertical dimensions is some- 
t, 1928; Swanson & Benton, 1955) claim that 


what conflicting. Some authors (Piage р 
the concept of horizontal space is not fully developed until 8 or 9 years of age, also 


that (Rudel & Teuber, 1963) the discrimination of the up-down dimension is easier 
than that of the left-right. However, other authors (Huttenlocher, 1967; Olson & 
Baker, 1969) have suggested that, when appropriate methods of testing are employed, 
young children can discriminate the left-right dimension as easily as the up-down. 

From the point of view of verbalization, this latter observation has not been con- 


firmed, and the present results clearly indicate that by the age of 5 years children 
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have no difficulty in the use of the terms *top/bottom" to describe the vertical dimen- 
sion, whereas the use of the words ‘left/right’ is uncertain at the age of 5 and even in 
the 7-year-old group remains less precise than the use of the words 'top[bottom', 
Further studies are therefore required to determine if a differential development of 
perceptual and verbal skills obtains in respect of discrimination of the horizontal and 
vertical dimensions of space. 

The observations reported here have important practical implications for the 
choice of vocabulary in tests of spatial ability in children of different ages that 
require the comprehension of verbal instructions. 
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CONSERVATION BY THE CONGENITALLY BLIND 


By RICHARD F. CROMER 


Medical Research Council Developmental Psychology Unit, 
Gordon Street, London 


A conservation study of amount using specially designed wire cylinders was made of con- 
genitally blind children and two control groups of sighted children (one of which undertook the 
task blindfolded), matched for chronological age. No differences were found among the three 
groups on the age of attainment of conservation. However, the manner by which the blind 
processed the environment differed from the blindfolded sighted children, as evidenced in some 
of their non-conservation answers. The language of the blind children did not differ from that of 
the sighted children in describing the materials, but the language of the non-conserving children 
of all groups differed from that of conserving children. The importance for several theoretical 
views on the attainment of conservation is discussed, and it is argued that the achievement of 
the beginning of operational thinking may be more a central developmental phenomenon than 
one based on specific sensory experience. 


It is commonly supposed that the building of cognitive structures is intrinsically 
related to the modality within which one receives information. A child lacking a 
major sense such as vision or hearing may construe the world in a different way from 
the child with full sensory equipment. As the role of specific modalities in perceptual 
and cognitive development is not fully known, and as people who are deaf and blind 
eventually come to function normally on many cognitive tasks, it seems desirable 
to clarify the means by which such development proceeds. 

Oléron & Herren (1961) and Furth (1966) have studied the development of thinking 
by the deaf with Piaget-type tasks, in order to assess the effects of reduced language 
ability. The blind, however, though unimpaired in linguistic development, are often 
said to lack adequate first-hand experience of their environment. The blind child, 
in fact, often uses what are called ‘verbalisms’ which give the impression that he 
understands items on traditional intelligence tests when, in fact, he may have only 
a tenuous hold on the concepts involved (Cutsforth, 1951; Harley, 1963). It would 
therefore be of interest to study the development of thinking by the blind. 

The Piagetian view of the development of thinking is that the child passes through 
several stages. One of these, the operational stage, allows the child to deal with 
reality in ways unrealizable by the non-operational child. The classic conservation 
experiment is just one of the many ways of demonstrating this type of thinking. 
Specifically, in terms of the theory, at about the age of seven, the child’s thinking 
is restructured and the operations of true identity, reversibility and compensation 
make possible the acquisition of the notion of conservation. Since so much research 
on the operational thinking of normal children has been centred on these conservation 
experiments, it is important to study this phenomenon in the blind in order to assess 
the effect of their impairment on the development of their thought processes. 

Studies of the ability of the blind to conserve are also interesting for another 
reason. Information about the development of operational thinking in children 
without visual imagery or representation may provide some useful clues pertinent 


to some of the controversies concerning the development of thought in normal, 
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sighted children. The notion that operational thinking appears at about age seven 
has been subject to dispute. For example, Bruner (1966) and Mehler & Bever (1967, 
1968) claim that what is important for conservation is a basic notion of identity in 
which the amount transformed in a conservation experiment is known not to change 
since nothing has been added to or taken away from the initial quantity. The child, 
it is claimed, grasps this notion at about the age of two or three years but subse- 
quently loses it during the ‘ikonic’ or perceptual stage, because of the influence of 
the striking visual changes that occur as the result of the transformation. The in- 
fluence of perception is believed to be overcome at a later age by the development of 
more complex language in some unspecified way. There are some experiments on 
conservation training, the partial success of which has been credited to the child 
being directly led to ignore misleading cues given by the liquid level (Frank, 1964; 
Gelman, 1969), while others (Gruen, 1965) have accomplished the same end through 
verbal pretraining or by verbal rule instruction (Beilin, 1965). By whatever means 
the child may learn to ignore the cues, it is the specifically visual display that is 
claimed to have enticed the child to give his non-conservation answers. If it is the 
case that children initially possess the notion of conservation but are later misled 
by visual cues during an ikonic stage, then one might expect congenitally blind 
children to continue giving conservation answers throughout the period when 
sighted children are succumbing to the visual transformations. It should be noted 
that if this is found, it would not necessarily be a proof against the Piagetian notion 
of operational thinking. Piaget, as early as 1966 (see Piaget & Tnhelder, 1971), used 
the term ‘primary pseudo-conservation’ or ‘persistency › to describe the child's ten- 
dency to give conservation-like answers as long as the perceptual transformations 
were not too misleading, and he reiterated this position (1968) in a reply to Mehler 
& Bever. The major interest for Piaget is not the fact that non-operational children 
may give conservation-like answers in some situations, but that older children 
conserve despite the visual transformations, since operational thinking enables them 
to grasp true identity, reversibility and compensation. Indeed, for Piaget the con- 
servation experiment is only important in so far as it serves as one of many proofs 
that the child at the age of seven, without specific instruction or teaching aids, in- 
dependently arrives at the notion that quantity remains the same during various 
transformations. j 
It may also be the case, however, that the blind child is misled by his tactile 
perception in the same way that the sighted child is misled by his visual perception. 
If this is true and it is found that the younger congenitally blind children do not 
conserve, then the question of the age at which they acquire conservation becomes 
important, for should the age at which blind children acquire conservation corte: 
spond to the age at which sighted children acquire conservation, such а finding 
would be at variance with Piaget's specific theory of development. Since his e 
bration theory depends on the prior development of sensorimotor and perceptua 
schemes, and since he claims (Piaget, 1969, 1970) that the development of these 2 
impoverished from the outset in the congenitally blind, Piaget expects а delay 1 
acquisition of their operational thought. Hatwell (1966) has indeed found а dé T 
of about two years by the blind in the conservation of mass. However: there d 
several drawbacks to her experiment. (1) She used no control groups of sigh 
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children beyond the age of eight, and the younger sighted children she did test 
(38 seven- and eight-year-olds) made their judgements while being able to view the 
material. (2) About 50 per cent of her sample of 107 blind children, ranging up to 
13 years of age, were from rural areas, but the younger sighted children against whom 
they were compared were all brought up in an urban environment. (3) Blind children 
in Paris begin school two years later than sighted children. Since the blind and 
sighted children in Hatwell’s study were not adequately matched on important 
variables, it seemed desirable to conduct a further study of conservation by the 
congenitally blind with better controls and, in addition, to use some new techniques. 


METHOD 
Subjects 

Twelve blind апа 24 sighted children were used for the experiment. The blind children were 
drawn from a school for the blind in London. Only children having limitations of central visual 
acuity from birth ranging from total blindness to only light/dark perception were used. Eleven 
of these children were of normal intelligence, as assessed by school and medical reports, but one 
was from a class of slow learners, The chronological ages of these children ranged from 5:7 to 
9:6. These 12 children comprised the entire population of congenitally totally blind children in 
the school. 

For controls, two groups each composed of 12 sighted children were drawn from a primary 
school in central London. One group undertook the experiment with the materials in full view. 
Та addition to comparing the performance of blind and sighted children on the conservation tasks, 
it was felt that an additional control group of sighted children should be used in order to discover 
whether normally sighted children differ from the blind in the use they make of their tactile 
impressions when their vision is restricted. Hence the second control group undertook the task 
while securely blindfolded. The children in each of these control groups were selected by match- 
ing, child by child, for chronological age and sex with the 12 blind children. As with the blind 
children, these children were drawn from an urban environment and were of normal intelligence 
ав assessed from school and medical reports. 


Materials 
For the test of discontinuous quantity conservation, ping-pong balls were put into cylinders 
specially constructed from. pliable, thick wire mesh fixed to wooden bases. The spaces formed by 
the mesh were large enough for the fingers to pass through, so that the child could feel the height 
to which the balls came in the cylinders. Two of the cylinders were identical and were used as 
the standard cylinders and, in addition, there was а tall, narrow cylinder and a short, wide one, 
To test for conservation of mass, Plasticine was used. 


Procedure 
Each child was tested individually in a session lasting about 15 min. First, the child was allowed. 
to feel the two empty standard cylinders in front of him. He was told that in this game, each, 
hand owned one of the cylinders. After either feeling or seeing the ping-pong balls in a box he 
was told to put balls into the cylinders, but in order to be quite fair, every time one hand put 
a ball into its cylinder, the other hand put one into its corresponding cylinder. ‘There were 16 balls 
in the box, and by one-to-one matching the child ended up by putting eight balls into each 
t up (‘That’s right, it will be very fair’, еќе.), 


cylinder. During this time a conversation was kep ' otc 
ally counting the balls, while at the same time emphasizing 


that each hand’s cylinder had the same amount as the other. 
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in order to get some idea of the blind and sighted children’s verbal abilities when dealing with 
the conservation materials in this experiment, each child was asked for verbal descriptions of 
the cylinders. So, after equating the balls in the two standard cylinders, the child wag then 
allowed to feel the empty tall, narrow container, and asked to describe it. 

After his description the child was told to put all of the balls owned by one hand into the tall 
cylinder. After he did this he was asked, either while seeing or feeling with his fingers, the 
levels of the balls through the wire sides, if the two cylinders [the standard and tall, narrow 
cylinder] still had the same number of balls. The exact question asked was: ‘So, does this hand 
still have the same amount of balls as that hand, or does this [tall] have more, or does this 
[standard] have more?’ After his answer the child was asked the reason for his judgement, 
Each child was next given a ‘counter-suggestion’ regardless of his previous answer. Thus those 
giving a non-conservation answer were challenged, ‘But another little boy said there had to be 
the same because all we did was to put the balls from one container into the other; what would 
you tell him?’ Children giving a conservation answer were challenged by ‘But another little 
boy said there had to be more in here [placing the blind or blindfolded children’s hands on the 
tall cylinder with fingers through the space, so that the level of balls could be felt] because they're 
way up here like this; what would you tell him?’ After the child re-equated the balls in the two 
standards, the same sequence of tasks was followed now using the short, wide cylinder instead 
of the tall, narrow one. 

When assessing the child’s ability to conserve quantity using the Plasticine, the same types of 
questions were asked as when using the ping-pong balls in the cylinders. The child first mado 
two equal balls of Plasticine. Then, after rolling one into a sausage, he was asked the conserva- 
tion question, the reason for his judgement, and was challenged with an appropriate counter- 
suggestion. The child then equated the two balls again. One was then flattened into a pancake, 
and the same type of questions and counter-suggestions were again put to him. 


RESULTS 
Conservation responses 


The answers by all the children in the experiment are contained in Table 1. From 
the table one can read each child’s replies for the two types of conservation tasks 
(the ping-pong balls and the Plasticine) and for the two conditions within each task 
(transfer of the balls to the tall and to the wide cylinders, and transformation of the 
Plasticine into the sausage and the pancake). A child who responded with a correct 
conservation answer and resisted the counter-suggestion was considered a full con- 
server on that item and given a rating of ‘A’. A child who initially gave a conserva- 
tion answer, but conceded that one of the cylinders or shapes of Plasticine had more 
when faced with the counter-suggestion, was rated as a partial conserver on that 
question and given a ‘B’. Non-conservers are shown in the table by the designation 
“С”. It can be seen that of 36 children, 20 gave complete conservation replies to all 
questions. Another 10 failed on every item. There were only six children who were 
intermediate in an overall sense. Three of these had better conservation scores 01 
the Plasticine conservation task, but the other three performed better on conserva- 
tion using the ping-pong balls. The results, therefore, from the intermediate Bix 
subjects gave no evidence that conservation of quantity as assessed by the ping-pong 
balls task was any easier or harder than conservation of amount of Plasticine. Further, 
considering each task separately, there was no evidence that one type of ee 
mation was easier than another. On the ping-pong balls task, four children M 
differences in conservation between the tall and wide cylinders — but two did D 
with the tall cylinder while two did better with the wide cylinder. Similarly, of a 
three children who showed differences between the transformations on the Plastic 
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task, two scored better on the pancake transformation and опе scored better On the 
sausage transformation. As there was no evidence for conservation differences accord. _ 
ing to task, it therefore seemed reasonable to summarize a child’s conservation 
ability by the use of an overall score, the maximum of which was 8 points (2 points 
for every ‘A’ or full conservation answer, 1 point for each ‘B’ or conservation answer 
not sustained against the counter-suggestion, and 0 for each “О? or non-conservation - 
answer). These totals are also shown in Table 1. 

From Table 1 it can be seen that the scores for the three matched groups are very 
similar. Using Cochran’s Q test for related samples (Siegel, 1956) it was found that 
there were no significant differences among the three groups (Q = 3-71; df. = 2; 
n.s.). Exploration of differences between matched pairs, by means of the Wilcoxon | 
matched-pairs signed-ranks test (Siegel, 1956), also revealed that there were no | 
significant differences between any of the groups (Z = 1:15, n.s., between the blind - 
and sighted-blindfolded; Z = 1-27, n.s., between the sighted-blindfolded and the 
sighted-seeing; and Z = 1-62, n.s., between the blind and the sighted-seeing). 

Tt can also be seen in Table 1 that there was a major discontinuity in the conserva- | 
tion scores, for all groups, between children aged below 6:11 and those aged 7:9 
and above. This large age gap was necessitated by the availability of congenitally 
blind children. It nevertheless is clear that children below the age of 6:11 were pre- | 
dominantly non-conservers and children above the age of 7:9 were mainly conservers, 
regardless of group. 

There was one interesting difference between the blind and sighted children, how- 
ever. When the ping-pong balls were transferred to the tall, thin cylinder, four of the 
six non-conserving blind children said there were more balls in the standard than in 
the tall container. No non-conserving sighted child, whether in the blindfolded or 
seeing group, ever gave this answer: for these children the tall, thin container always 
had more. This difference will be dealt with in the discussion. 


Reasons 


The reasons a child gave for his answers to the conservation questions were placed 
into seven categories: (1) dimensions (‘because it’s high’, ‘because it’s thin’, eto; 
(2) equating and transfer (‘because they were the same before’, ‘all you did Wee 
change it’, etc.) ; (3) reversibility (‘if you put it back it will be the same’); (4) identity 
(none added, none taken away); (5) sensory (‘it looks more’, ‘it feels more’); (8) 
amount (‘it’s a lot’); (7) other (a residual category of ‘don’t know’ or irrelevant 
reasons). 

'The numbers of conservation and non-conservation answers supported by these 
reasons in all three groups are shown in Table 2. It can be seen that non-conserving 
children mainly responded with *dimension? reasons. In order to ascertain whether 
the use of dimension reasoning differed in the three groups, the children were dicho 
tomized into those ever using dimension reasons to support their conservation (0 
non-conservation) answers and those who never used such reasons. the 

There was no significant difference in the use of dimension reasons between * 
sighted-seeing, sighted-blindfolded, and blind children, either within the € 
children (y? = 1-11; d.f. = 2; n.s.), or within the non-conserving children oe 
d.f. = 2; n.s.), or when conserving and non-conserving children were com. 
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Table 2. Reasons given to support conservation and non-conservation answers 
by the three groups of children 


Non-conservers, and all non-conservation Conservers, and all conservation 


answers of intermediate children answers of intermediate children 
= ^ G E 
Reason Sighted: Sighted: Sighted: Sighted: 
category Blind blindfolded seeing Blind blindfolded seeing 
Dimensions 11 15 7 5 1 3 
Equating and I = — 16 24 26 
transfer 
Reversibility 1 NC 
Identity — — o 1 c 2 
Sensory 3 1 — = 1 2 
Amount — = 2 = = ie 
Other 9 2 2 4 3 4 


(x? = 0-19, d.f. = 2; n.s.). However, the difference between non-conservers and 
conservers in the use of dimension reasoning was striking; 14 of 15 (93:3 per cent) 
non-conservers used dimension reasons to support their answers, while only six of 
26 (28-1 per cent) conservers ever did so. 

Tt can also be seen in Table 2 that for all groups most conservation answers were 
supported by reasons of the category *Equating and Transfer’. Again, in order to 
ascertain whether there were differences between the three groups in their use of 
reasons of this type, the children were divided in terms of whether they ever used 
equating and transfer reasons or not. Again, there was no significant difference 
in the use of these reasons between the blind, sighted-blindfolded, and sighted- 
seeing children, either when conserving and non-conserving children were taken 
separately, or when they were combined (y? = 1-42; d.f. = 2; n.8.); however, com- 
paring non-conserving and conserving children across all groups, one finds that 
no non-conserving child ever used equating and transfer reasons, while 20 of 26 
(76-9 per cent) conserving children at some time did so. 


Descriptions 
Each child gave a description of the tall, thin cylinder and the low, wide cylinder 
standards. Analysis of the descriptions revealed that 


in comparison to the two equal | у 
no child spontaneously verbalized dimensional coordinations (e.g. “This one is 
s wider’), though he may have men- 


higher but it’s thinner; that one is lower but it? em 
tioned both dimensions in at least one of his two descriptions. When the descriptions 
given by children who later conserved are compared with the descriptions given by 


children who later turned out to be total non-conservers, à clear difference emerges 


in terms of the number of dimensions they spontaneously mentioned. The number of 


conserving, transitional, and non-conserving children in the three groups mentioning 
neither, one, or both dimensions in their descriptions is shown in Table 3. It can be 
seen that only one of 10 non-conserving children across all groups (10 per cent) 
spontaneously mentioned more than one dimension, but 14 of the 20 conserving 
children (70 per cent) did so, and these differences are highly significant (y? = 9:60; 
d.f. = 1; P < 0-003). Indeed, not a single non-conserver from the blind group or 
from the seeing group ever spontaneously named two dimensions in his descriptions, 
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Table 3. Descriptions of the cylinders by conserving, transitional and non- 
conserving children in terms of the number of dimensions mentioned 


Sighted: Sighted: 
Blind blindfolded seeing Total 
Non-conserving children 

No dimensions mentioned 0 1 0 1 
Mentioned one dimension only 5 1 2 8 
Mentioned two dimensions 0 1 0 1 

Transitional children 
No dimensions mentioned 1 0 0 1 
Mentioned one dimension only 0 0 1 1 
Mentioned two dimensions 0 4 0 4 

Conserving children 
No dimensions mentioned 1 0 0 1 
Mentioned one dimension only 0 2 3 5 
Mentioned two dimensions 5 3 6 14 


and only one blindfolded child did so. Yet five out of six blind children (83 per cent), 
three out of five blindfolded children (60 per cent), and six out of nine seeing children 
(67 per cent) who were conservers spontaneously mentioned two dimensions in their 
descriptions. The transitional children, though too few in number in order to make 
meaningful comparisons, behaved mainly like conserving children as can be seen 
in the table. 


Discussion 


The first finding of interest is that the blind and the sighted children achieve con- 
servation at about the same age and use similar reasons to support their answers. 
From their replies there was some indication that, as one would expect, the blind 
children were processing the environment in a different manner from the sighted 
children. Four of the six blind children who gave non-conservation answers for the 
task involving the tall, thin cylinder specified the standard cylinder as having more 
— а response not found in any non-conserving sighted child, whether blindfolded or 
not. It could be inferred, then, that the blind children based their answers on а truly 
tactile representation of the contents of the cylinders, and that, by contrast, the non- 
conserving sighted children who undertook the experiment while blindfolded based 
their answers on tactile correlates of vision since they, like the non-conserving seeing 
children, used the height of the balls as the criterion for greater amount. 

These results are at variance with Hatwell's findings (1966), since she found a WO 
year delay in the acquisition of conservation by blind children. However, her groups 
of blind and sighted children were different in other respects which may have led b 
the discrepancies in their performance. In the current study, where blind children 
functioned cognitively at about the same level and at about the same ages 9$ ш 
sighted, all of the children were from an urban background and all began thes 
schooling at the same age. 

It may be of importance to make a crucial distinction, however, betwee? Ш 
onset of the ability to give some conservation answers and the achievement of to 
conservation even with similar materials. In this study which covered а range 
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matched ages in the three groups, the sample included very few children who were 
at an intermediate stage on the types of conservation tested here. With a greater 
number of subjects it might be found that the age at which children first give evidence 
of operational thinking (transitional conservers) is the same for both the congenitally 
blind and the sighted, but that the achievement of full conservation might be 
delayed for the blind due to their impoverished perceptual schemes. There is some 
evidence of such a delay in the attainment of full conservation by the blind and 
partially sighted (Tobin, 1972). According to Piaget, ‘the effects of maturation 
consist essentially of opening new possibilities for development, that is, giving access 
to structures which could not be evolved before these possibilities were offered. But 
between possibility and actualization, there must intervene a set of other factors 
such as exercise, experience and social interaction’ (Piaget, 1970). In this experi- 
ment, the lack of intermediate cases leaves these considerations unexplored. The 
results do, however, show similar ages of onset, and in this case achievement of 
operational thinking, as evidenced in a conservation task by the blind and by the 
sighted, even though they process the environment in different modalities. The main 
issue, then, still remains the means by which uninstructed and untrained children 
come to relinquish their belief in non-conservation notions even in the face of striking 
transformations of the material. 

One suggestion has been that the change from non-conservation to conservation 
answers is dependent (in some unspecified manner) on the development of language 
and on the predominance of the symbolic mode of thought after age seven. Further- 
more, it might be the case that the blind differ from sighted children as regards the 
role language plays in the development of their thought. The blind are often said 
to have а great many ‘verbalisms’ in their speech (Cutsforth, 1951; Harley, 1963), 
making them appear to understand concepts which they in fact do not, When their 
utterances were examined closely in connexion with this conservation experiment, 
however, their descriptions of the containers were not different from sighted children. 
None of the non-conserving children from these two groups, and only one non- 
conserving child from the blindfolded group, mentioned more than one dimension. 
But the majority of conserving children from the three groups spontaneously men- 
tioned two dimensions. It appears, then, that the language used by the blind on 
aspects of the conservation task does not differ from that used by sighted children. 

That the blind and sighted children in this experiment conserved at the same age 
dence that language was indeed the important 


might be construed by some as evi 
factor, since it differed in the conservers and non-conservers across all the groups. 


But there is now a good deal of evidence against this view. Furth & Youniss (1971) 
conclude from their studies of conservation by the deaf that language 1s neither 
a sufficient nor even a necessary condition of operatory functioning. Furthermore, it 
has been shown by Slobin (1966) for Russian, Sinclair-de-Zwart (1967) for French, 
nges їп cognition in fact often precede changes 


and Cromer (1968) for English that cha: itio 2 
in language. There is little evidence that linguistic structures somehow trigger 


operational thinking. ү , ‘ 

The results from this experiment demonstrate that blind children are not deficient 
in thinking processes relevant to conservation due to their lack of visual input, 
although the question of the full application of these processes remains an open one. 
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It may be that too strong an emphasis has been placed on the importance of а par- 
ticular sensory modality (vision) in developmental theories. From this experiment it 
may be concluded that operational thinking may be more a ‘central’ developmental 
phenomenon less easy to account for than was formerly believed. 


I wish to thank Mr C. John, headmaster of Linden Lodge School for the Blind, and Mr K, J, 
Penning, headmaster of St George-the-Martyr Primary School, and their teachers, for providing 
subjects and facilities. 
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VISUAL INTERACTION AND DISTANCE 
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Argyle & Dean (1965) predicted that, as the distance increased between a confederate who 
stared continuously and a naive subject, so the naive subject would increasingly return the 
confederate’s gaze into the eyes. Their findings were held to support the prediction, but 
Stephenson & Rutter (1970) offered an alternative explanation. They showed that, in the 
Argyle & Dean situation, observers are increasingly likely with increasing distance to record 
as gaze directed at the eyes, gaze which is actually directed away from the eyes. In the present 
experiment, pairs of naive subjects took up positions equidistant from a one-way screen 
behind which two cameras were located. Each pair held a 5 min, conversation, nine pairs at 
2 ft. apart, nine at 6 ft. and nine at 10 ft. The interactions were recorded on videotape, and 
four observers subsequently scored Looking and Speech from the recordings for each subject 
independently. By means of zoom lens photography and a ‘split-screen’ recording technique, 
it was ensured that any relationship between visual behaviour and distance could not be an 
artifact of observer performance. The results indicated that, while neither the duration of 
individuals’ Looking nor the number of Looks were significantly affected by distance, the two 
measures of mutual Looking, namely the duration of eye-contact, and mutual focus (the pro- 
portion of a pair’s Looking which results in eye-contact), both increased with distance, 


In a well-known paper, Argyle & Dean (1965) suggested that any given dyadic 
interaction is characterized by a certain degree of ‘Intimacy’, which is signalled 
variously by such factors as physical proximity between the participants, intimacy 


of conversation topic, smiling and eye-contact. These factors were said to interact 


so that, should the perceived optimum level of ‘Intimacy’ be disturbed along one 
long one or more of the others. The paper 


dimension, compensation would occur al TS. à 
reported a number of experiments concerned with one particular prediction derived 


from the model, namely that, as the physical distance separating subjects in a dyadic 
encounter increased, so the degree of eye-contact would increase. In one experiment, 


each subject took part in three 3 min. discussions with a confederate who posed as 


another genuine subject. The situation was arranged so that the distance separating 


subject from confederate was either 2, 6 or 10 ft., one distance for each encounter 
that, whenever 


(Fig. 1). The confederate stared continuously at the subject’s eyes so 
his gaze was reciprocated, ‘eye-contact’ necessarily occurred — a form of eye-contact 
produced in a manner very different from that in most encounters, where the free 


behaviour of both participants is involved. Behind a one-way screen, one observer 


recorded total duration of ‘eye-contact’ for each discussion, while a second recorded 
frequency of eye-gazes (i.e. gazes directed at the confederate’s eyes) by the subject. 
The authors’ prediction was upheld: as distance increased, so the reported duration 


of ‘eye-contact’ (and the mean length of subjects’ eye-gazes) increased. 
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Fig. 1. Argyle & Dean (1965), p. 297. 


Stephenson & Rutter (1970) offered an alternative explanation of these findings, 
They suggested that, as the distance between subject and confederate in the Argyle 
& Dean experiment increased, so it became more difficult for observers accurately 
to distinguish between what was eye-gaze and what was merely gaze in another 
direction. Accordingly, Stephenson & Rutter programmed a confederate to look for 
1 min. at a second confederate's eyes, 1 min. at his left or right ear, and 1 min. at his 
left or right shoulder. Participants and observers were positioned as in the Argyle 
& Dean experiment and it was predicted that, as distance increased, gaze would 
increasingly be recorded as eye-gaze although actual eye-gaze remained constant. 
The prediction was supported, and it was concluded that, rather than supporting the 
Intimacy model, the Argyle & Dean findings might simply be an artifact of observer 
performance. 

The present experiment was designed to test the alternative explanations of the 
Argyle & Dean results. The essentials of Argyle & Dean were repeated, but the design 
of the experiment was modified in a number of important respects. (1) By means 
of zoom lens photography and a split-screen recording technique, the encounters 
were recorded on videotape in such a way that subjects under all three distance 
conditions appeared both equidistant from the cameras and a constant, indetermin- 
able distance apart, whatever the real distance: thus any effects of distance upon 
visual behaviour could not be attributed to observer artifact. (2) Pairs of genuine, 
free-responding subjects were used, so that true eye-contact rather than contrived 
“eye-contact’ could be measured. (3) Each pair took part in only one conversation, 
at one distance, so that the experiment was unlikely to be perceived by subjects as 
one concerned with distance. 


METHOD 
Subjects and procedure 


Twenty-seven pairs of subjects took part in the experiment, which was introduc: 
as ‘an experiment on conversations’. Subjects were first-year undergraduates at the 1 
of Nottingham, and most were members of the Department of Psychology. The experi 
place near the beginning of their first term, and none had formally studied social psychology: 
The pairs were randomly assigned to one of the three distance conditions, 2, 6 or 10 ft., br 
within pairs, subjects were randomly assigned to the left or right seating position. Nine PY 
were male, nine female, and nine included one man and one woman. Each pair was asked to ho 


ed to them 
University 
ent took 


| 
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Fig. 2. The experimental layout. m, microphone. VTR, videotape recorder. 


a conversation for 5 min. about first impressions of the City and University of Nottingham, and 
subjects were told, ‘we will be recording your conversation from behind the screen’. It was 
found in the debriefing session that no subjects had guessed that the experiment concerned 


either distance or visual behaviour. 


Recording and observation 

The experiment took place in the Social Psychology Laboratory at the University of Notting- 
ham Department of Psychology. Fig. 2 gives the layout of the laboratory for the 10 ft. condition, 
showing the position of subjects (S, and S,), cameras, microphones and videotape recorder 
(VTR). Camera 1 focused on S, and Camera 2 on бз. Zoom lenses were attached to both cameras, 
and by means of a split-screen recording technique, close-up shots of both subjects in profile 
and orientated towards one another were combined in one picture so that S, appeared in the 
left half of the screen and S, in the right. For the 2 ft. and 6 ft. conditions, locations and lens 
settings were altered to ensure that the subjects appeared from the videotape recordings to be 


а constant, indeterminable distance apart, whatever the actual distance. 

Four trained observers scored Looking* and Speech} from the videotape play-backs some 
time after the experiment had been completed. The first observer scored §,’s Looking, the second 
S,'s Speech, the third S,'s Looking, and the fourth S,'s Speech. Whenever the event (i.e. Looking 
or Speech) occurred, the observer pressed a button, linked to system of electronic counters, and 
released it when the event ended (Rutter её al., 1972). The system of counters gave measures of 
the total duration and number of events for each conversation, as well as interactions among 
the four events; measures of mean length and frequency of events could also be calculated. The 
validity and reliability of the observations were established by the method described in Rutter 
& Stephenson (1972). None of the observers (paid adults from outside the University) had pre- 
viously been involved in any way in experiments concerned with visual interaction, and none 
knew or guessed either the purpose of the experiment or that subjects were separated by 


* Looking is defined throughout this paper as visual behaviour which elicits the 


(Cranach, 1969). s 
t Speech is defined as periods of talking, or ‘holding the floor’ (which incorporates temporary pauses 


during which the listener’s attention is ге! 


*Face-Reaction" 
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Table 1. Summary of main findings for the three distance conditions 
2 ft. 6 ft. 10 ft. 
= S ^ 
Mean s.v. Mean 5р. Mean в.р. D.F. Е Sig. 
Duration of Looking 1598 661 1968 592 2109 51:0 2,18 33 n.s. 
(sec.) 
Number of Looks 308 117 283 98 268 122 2,18 05 ns 
Mean length of Looks 5-5 23 7:9 41 10-9 75 2,18 51 P< 0.095 
(sec.) 
Duration of eye- 80-9 386 1266 554 1416 449 2,18 38 P< 005 
contact (sec.) 
Mutual focus 32:3 100 45:5 15:5 50:2 141 2,18 41 P< 0:05 


different distances. When the observations had been completed, the observers were told the 
purpose of the experiment, and that the subjects they had observed had been separated by 
2, 6 or 10 ft. They were then reshown a sample of the recordings and asked to judge the distance 
in each case. The three distance conditions were not reliably distinguished. 


RESULTS 


Analyses of variance were used to test the effects of distance and sex grouping 
upon all the measures taken.* Table 1 summarizes the main effects of distance upon 
the five principal measures of visual interaction: the total duration of Looking for 
each subject, his number of Looks, the mean length of his Looks, the total time spent 
by each pair in eye-contact and mutual focus (a measure which represents the pro- 
portion of a pair’s Looking which results in eye-contact). The findings for distance 
are also shown graphically in Fig. 3. 

Table 1 indicates that, although the mean length of individuals’ Looks increased 
with distance (F = 5:1; d.f. = 2, 18; P < 0-025), there was no effect of distance upon 
either the duration of Looking (F = 3-3; d.f. = 2, 18; P > 0:05) or the number of 
Looks (F = 0-5; d.f. = 2, 18; Р > 0:05). In contrast to these latter two measures of 
individuals’ Looking, both measures of mutual gaze increased with distance. Thus the 
total length of time spent in eye-contact increased with distance (F = 3:8; df. = 2, 
18; P < 0-05), as did mutual focus (F = 4-1; d.f. = 2, 18; P « 0:05). 

Several additional findings emerged. The ratio between observed and expected 
duration of eye-contact, calculated from the formula of Strongman & Champness 
(1968), was not affected by distance. Similarly, there were no effects of distance 
upon either the principal measures of Speech or the proportions of Looking and eye- 
contact spent in Speech, listening, silence, and simultaneous Speech. However, the 
proportion of Speech spent in Looking, and the proportions of Speech and listening 
spent in eye-contact, all increased with distance (P < 0-05 in each case), the latter 
two findings simply reflecting the effect of distance upon the duration of eye-contact 
overall. 

Table 2 gives the results for the three sex groupings. The work of Argyle & pe 
(1965) and Argyle & Ingham (1972) suggested that interesting differences wo ү 
emerge. In fact, there were no significant effects of sex grouping upon any of ё 
measures taken, and no interactions between distance and sex grouping. 


j F В ch 
* The appropriate designs were taken from Winer (1970), p. 337, for measures of Loose aa 
and Looking x Speech interactions, and p. 228 for the measures of eye-contact and mutual 
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Fig. 3. Findings for 616. and 10 ft. presented as deviations (%) from the findings for 2 ft. 


Table 2. Means and standard deviations for the three sex groupings 


Male 
ی‎ a 
Mean 8.D. 
Duration of Looking (вес.) 
2 ft. 128-1 60-1 
6%. 207-1 63-0 
10 ft. 239-2 40:3 
Number of Looks 
2 ft. 26-3 97 
6 ft. 28-2 13-4 
10 ft. 25:0 16:0 
Mean length of Looks (sec.) 
2 ft. 47 1:5 
6 ft. 8-9 48 
10 ft. 15-2 94 
Duration of eye-contact (sec.) 
2 ft. 63-0 32.4 
6 ft. 1345 60-4 
10 ft. 187.7 39:2 
Mutual focus 
2 ft. 301 on 
6 ft. 47-0 17-9 
10 ft. 643 120 
DISCUSSION 


The present experiment was designed to 


reported by Argyle & Dean (1965): that the: 


or that they may have resulted from 
while two of the three principal measures 


Female 
r 
Moan в.р. 
194-8 39-8 
201-9 45-2 
206-2 54-7 

37-0 13:3 
29:2 T9 
27-2 9:5 
6-0 2:2 
ТЯ. 3:6 
9-1 5:3 
116:3 34-6 
1348 50-0 
128-5 33:6 
42-0 9:3 
48-8 140 
45:3 11:5 


255 
Mixed 

ҮСЕП ТҮ 
Mean 8.D. 
156-5 76:3 
181:3 645 
187-5 42:3 
29-0 8:9 
27:5 6:2 
28:2 9:6 
5:8 28 
741 37 
83 46 
63:3 18:5 
110-4 51:5 
108:5 27 
24.9 42 
40:6 13:2 
41:0 2-0 


test two rival explanations of the findings 


y reflected a genuine effect of distance ; 
observer artifact. The results indicate that, 


of individuals’ Looking were not signifi- 
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cantly affected by distance, both measures of mutual visual behaviour, namely the 
duration of eye-contact and mutual focus, did increase significantly with distance, 
These measures of mutual gaze were not, of course, available to Argyle & Deam, 
because their data were all based upon observations taken from one meres 
of the pair rather than from the dyad. 

The present findings that the duration of Looking, and especially the number of 
Looks, were not significantly affected by distance, suggest that these aspects of the 
original results may, indeed, be attributable to observer artifact. Argyle (1970) 
reaffirmed his belief in the earlier findings, and asserted that they had been repli- 
cated. Unfortunately, inspection of the only two investigations published since the 
original reveals that both are open to the objection of observer artifact. Thus Gold- 
berg et al. (1969) used a layout which resembled the original, such that, as the 
distance between subject and confederate increased, so too the distance between 
subject and observer increased; moreover, the observer was aware of the distance 
separating subjects and confederate. Similarly, in Argyle & Ingham (1972), the 
observer appears to have known the distance separating subjects; though the de- 
scription of the experimental layout is so brief that it is unclear where the observer 
was positioned. In the light of the present results, it must be concluded that the 
evidence provided by neither Argyle & Dean nor subsequent writers indicates that 
individuals’ Looking increases with distance. 

The situation is rather different, however, for mutual visual behaviour. It is im- 
portant to recall that, although their measures were based upon observations from 
only one member of the pair, Argyle & Dean presented their Intimacy model specifi- 
cally in terms of eye-contact; that is, although true eye-contact could not occur in 
their experiments, and Looking was all that could be recorded, the model gave rise to 
predictions about eye-contact, not Looking. The present results are, indeed, consis- 
tent with what the model predicts for eye-contact. But the pattern is more complex 
than this finding alone might imply, since mutual focus also increased with distance, 
a result not predicted by the model. Thus the effect of distance is not simply to 


increase the time spent in eye-contact, but to increase the individual's concern that 
his Looking should be noticed by his partner. Increasingly with distance, the subject - 


would be inclined to Look when his partner was Looking or about to Look, and not 
to break off a particular Look until his partner indicated a similar intention. The net 
effect would be for the length of Looks to increase with distance, as, indeed, occurred 
in the present experiment. This pattern of behaviour is considerably more complex 
than that predicted by the Intimacy model, and indicates that some revision of the 
model along the lines suggested is necessary if it is to retain any heuristic value for 
research in visual interaction. 


The second author holds a Mental Health Trust and Research Fund Bates Fellowship. 
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THE EFFECT OF REHEARSAL DELAY ON 
LONG-TERM IMITATION OF FILMED AGGRESSION 


By BROMLEY H. KNIVETON 
Department of Adult Education, University of Nottingham 


An experiment is described which investigates the effect of rehearsal delay on long-term 
imitation of a film model. The hypothesis tested was that a delay in the opportunity to imitate 
а, film model would result in a reduction of imitation, ‘flitting’ and range of activities during 
play in the stimulus situation. One group of children played immediately after exposure to the 
film, a second after a delay of one day, a third after one week. All groups returned after an in- 
terval of seven days, and again after 4-5 months, The hypotheses were not accepted; the film 
influenced behaviour whatever the delay, but it was noted that the general effect of the films 
on activity level was less marked during the second session in the experimental situation, and 
increased after a few months’ interval. The long-term effect of the film model was noted, and 
it was observed that at this time retention of the film model’s behaviour was not related to 
imitative behaviour. 


In experiments examining the effect of film models on children’s behaviour 
(Bandura et al., 1961, 1963; Mussen & Rutherford, 1961) the opportunity to imitate 
the film model invariably occurs immediately after exposure to the film. Bandura 
(1965) suggests that the similarity of the situation to that portrayed in the film acts 
as a stimulus which elicits repetition of the filmed model’s behaviour. This explana- 
tion is not adequately tested when the opportunity to imitate occurs immediately 
after exposure to the film model. In the present experiment the effect of a film model 
is examined when the opportunity for rehearsal is delayed for varying periods of time. 
This constitutes a more stringent test of Bandura’s hypothesis covering the imitation 
of aggressive acts, because, with increasing delay, the film may become a less salient 
aspect of the child’s experience. Kniveton & Stephenson (1970, 197 2) suggest that the 
longer the delay the less dependent will the child be on the film for ideas about 
appropriate behaviour in this situation. Delay may be presumed to have a similar 
effect to ‘pre-experience’ in the situation portrayed. The child is given time to con- 
sider what behaviour is desirable or appropriate. t 

In a further experiment Kniveton (1973) reported that not only did exposure to 
aggressive film models result in imitation of the models, but there was also an in- 
crease in the amount of activity shown by the children. Specifically, the amount of 
‘flitting’ (a ‘flit’ being a change of activity occurring when successive behaviours 
were unrelated to each other) and the range of activities increased. It is anticipated 
that delay in the opportunity to play will reduce this effect, as the film will be a less 
salient stimulant the further removed it is in time from the play situation. 

Kniveton & Stephenson (1972) showed that working-class children, on their return 
to the stimulus situation after an interval of seven days, imitated no less than they 


had immediately after seeing the film. As these children had not seen the film during 


this int i 03 it is likely that its impact was, by that time, reduced. It is 
8 intervening period, it is likely P d immediately after 


possible, however, that the *imitative' behaviour which occurre 
exposure to the film model proved rewarding, and was repeated after the 7-day 


18-2 


260 BROMLEY Н. Kniveton 


interval. For that reason, in the present experimental design a second play period is 
included to test the reliability of the finding. 

A further criticism of the typical experimental design is the failure to examine the 
long-term effects of film models on behaviour. Hicks (1965) reported that after а 


period of six months children remembered more than they imitated of a film model's _ 
behaviour, and imitated less than immediately after exposure. This finding indicated 


that, although the passage of time does not affect retention in this situation, motiva- 
tion to perform is reduced. This reduction of imitation in the long-term rather con- 
flicts with the medium term (7 days return) finding of Kniveton & Stephenson (1972), 
so a retest after a delay of many months was included in the present design. Hicks 


did not control for the social class of the subjects and previous work indicated | 


(Kniveton & Stephenson, 1970) that middle-class children’s imitative behaviour over 
the medium term decreases, whereas that of working-class children does not (Kniveton 
& Stephenson, 1972). Class is therefore kept constant in the present experiment. 
The following hypotheses were tested: (1) Children who observe a film model will 
imitate that model and be more active in their play than children who do not see it. 
(2) Delay of the opportunity to imitate after exposure to the film model will 
initially (а) result in a reduction of the imitative behaviour displayed; (b) reduce the 
general effect of the film on ‘flitting’; and (c) reduce the range of activities. (3) The 
effect detailed in hypothesis 2 will be evident in the second and subsequent play 
period after seeing the film. (4) Children will recall more of the film than they imitate. 


METHOD 
Subjects 


The subjects were 32 boys attending three infant schools in Nottingham. The mean age wai _ 


69-58 months (range 62-77 months). According to the Registrar-General’s classification (1960) of 
the fathers’ occupations, there were 12 boys in Class III manual; 14 boys in Class TV; and six 
boys in Class V. One male experimenter conducted the study for all 32 children. 


Experimental design 

Subjects were brought to the Department from school during the mornings in groups of five 
or six. During the time the children were not taking part in the experimental procedure, ri 
played freely under the supervision of a female assistant. A second female assistant was i 
each child throughout the actual experiment, during the presentation of the film, and during a 
play periods. In the latter case the assistant sat in a corner of the room, apparently preoccupi 
with paper work, and communicated with the subject as little as possible. ch 

Subjects were randomly divided into three experimental groups and one control group; i 
of eight subjects. Boys in the three experimental groups were individually shown the E. of 
mental film, then those in the ‘no delay’ group were allowed to play individually for a B he 
15 min. The one-day delay group were not allowed to play until one day after exposure #0 
film, when they played for the standard length of time. After seven days both groups Nu. 
and played for a further 15 min period. The third group, after exposure to the film, were 
allowed to play until after a delay of seven days. They returned after a further seven bui 
played again for the standard length of time. Seven children in each of these three вр ы ы 
groups returned to the play situation after an interval of 131-169 days, when their behavio jn the 
observed again. Each of these children had consequently had three opportunities to play 
playroom. The control group saw no film but played in the playroom for 15 min. and M to 
a second play period after an interval of seven days. This control group was included in © 
assess the extent that ‘imitative’ type behaviour was emitted without exposure to any 
material and to control for ‘flitting’ and range activities. 
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Experimental play situation 


The experimental room was in the Child Development Unit of the Psychology Department of 
the University of Nottingham. The room was cleared of all toys not specifically to be used in the 
project, and screens were placed to prevent the children having access to or seeing these. The 
toys used in the experiment included a bear on wheels, a blackboard and chalk, crayons and 
paper, four puppets and a doll, two small toy trucks, a train and tender on wheels, two dart guns 
and darts, a wooden ball and hammer set, a selection of wooden building blocks, and a Bozo 
inflatable clown, 48 in. high. АП toys available for the children were placed in a set position in the 
room. The identical arrangement of toys was maintained for each subject. Observers were posi- 
tioned in the observation room on the other side of a one-way mirror, which stretched the length 
of the playroom and provided an uninterrupted view of the play area. The film in each case was 
shown to the children in a room next to the play room. 


Experimental film 


The film used was 16 mm colour, and lasted for 3} min. A 60-month-old boy played the role of 
the model. For the first minute he was shown sitting at a table playing with a selection of wooden 
blocks. During the remainder of the film he was seen to be hitting Bozo with his hand, hitting 
Bozo with a little wooden hammer, sitting on Bozo and jumping up and down, sitting on Bozo 
and hitting him with a hammer, kicking Bozo and running a model train into him. 


Response measures 


Aggressive imitation included all the above-mentioned acts in the experimental film which 
were directed towards Bozo. Specific duplication of these acts was required to qualify as imita- 
tion, The amount of time spent imitating was scored, along with a ‘range score’, which included. 
the number of aggressive acts displayed, but not the number of times each act oceurred. Such 
aggressive acts constituted the greater part of the experimental film, and are the major source 
of interest in this study. Non-imitative aggressive behaviour (destruction of toys or threats to 
do so) wasnoted, but incidences of this were too infrequent to make statistical analysis meaningful. 
This could have been a consequence of the provocative nature of the Bozo in the play situation. 
Constructive imitation included the act of sitting in the chair and playing with the wooden 
blocks, Such acts were recorded separately for inclusion in a ‘total imitation’ score. 


Behaviour observations 


Each subject was observed during the play periods by two observers for 28 per cent of the play 
sessions, опе observer functioning for the remaining sessions. The observers acted independently 
and wrote on a moving strip of paper the activities the subject was involved in. Tho paper moved 
at a constant speed of } in. per sec. on a Rustrak recorder, It was possible later to calculate the 
amount of time spent on each activity by measuring the paper strips. This was done blind by an 
assistant. The responses scored yielded high inter-observer reliabilities, the product-moment 
coefficient being above 0-87. The observers did not know the subjects’ group assignments, or 
which play session they were observing. The data are based on one randomly selected observer 


record. 


Test for retention 
At the end of the retest 131-169 days after exposure to the film, the experimenter asked each 


child if he could recall the film he saw of the boy playing in the playroom. When the child indi- 


cated memory of the exposure the experimenter produced some sweets and informed the child 


that he would give him the sweets if he could tell him all the things he had seen on the film. 
The sweets were withheld until the child had completed his correct recall. — : 

When a child had difficulty verbalizing or ceased to verbalize, the experimenter said to the 
child: ‘Show me what you sew on the film." The number of descriptions of an imitative response 


and/or performance was scored by an observer from behind a one-way observation screen. 
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Table 1. Means and standard deviations for the post-film (1) and second sessions (2) 


No delay One day delay One week delay Control 
(n = 8) (n — 8) (n = 8) (n — 8) 
CM م‎ ue ` کڪ‎ 
Mean S.D. Mean S.D. Mean S.D. Mean 8D. 
Aggressive imitation (sec.) 
Session 1 96-6 52-2 157-9 135-3 90-0 52.5 0-0 00 
Session 2 116-0 113-2 84-6 74:3 45-7 37:0 0:8 20 
Range of aggressive imitation 
Session 1 3-2 2-0 37 17 3:3 1:9 0:0 0:0 
Session 2 26 15 25 19 1. 10 0-1 03 
Total imitation (sec.) | 
Session 1 119-5 643 119-6 124-6 216-3 124-6 29-1 413 
Session 2 156-8 117-3 139-2 111-7 81:5 39-6 59-1 80-5 


Table 2. Means and standard deviations for the post-film (1) and second sessions (2) 


No delay One day delay One week delay Control 

(n = 8) (n = 8) (n = 8) (n = 8) | 

ES A—À 0‏ — ی 

Mean 8.D. Mean 8.D. Mean в.р Mean S.D. | 

‘Flitting’ 
Session 1 28-1 8-8 31-5 20-9 32-6 9:8 12:1 55 

Session 2 22.6 1r3 21:5 84 21-7 77 12۰7 83 | 

No. of activities | 
Session 1 11-8 3-6 12-1 3:9 13:2 2-6 6:1 32 
Session 2 11-1 43 9:1 3-7 9-7 28 64 34 

RESULTS 


Delay of opportunity to imitate 

Analysis of the various measures by means of a two-way analysis of variance 
(nested design) shows that: 

(a) The film has a marked effect on imitative behaviour. The experimental groups 
spent more time in imitative aggressive activities, displayed a wider range of imita- 
tive aggressive acts and more total imitation than the control group in their first | 
and second sessions (F = 7-6, d.f. = 3, 28, P < 0:01; Р = 11:6, df. = 3,28, | 
Р < 0-01; F = 5-9, d.f. = 3,28, P < 0-01, respectively, nested design). The control 
group played in their own way with the varied assortment of toys. Contrary to Буро: 
thesis, the experimental groups do not significantly differ on any of the imitation 
measures. However, the range of aggression in the second session decreases sign 
ficantly (F = 4-4, d.f. = 1,28; P < 0-025) (see Table 1). d 

(b) The experimental groups ‘flit’ (change activity) significantly more than : 
control group (Р = 5:6, d.f. = 3,28; P < 0-01) and there is a significant dem 
in the amount of ‘flitting’ in the second session (F = 4:8, d.f. = 1,28, Р < б 
(see Table 2). Nc oa 

(c) Children in the experimental groups perform a wider range of activities ү Ma 
those in the control group (F = 4-9, d.f. = 3,28, P « 0-01), but in the second ds 
(recall after one week) there is a significant decline in the number of activities (FE | 
df. = 1, 28, Р < 0-01) (see Table 2). 
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Table 3. Means and standard deviations for the third 
session for the three experimental growps 


Aggressive imitation Range of aggressive 


(вее.) imitation Total imitation 
lars 2 » c د‎ ul e 
Mean S.D. Mean S.D. Mean S.D. 
No delay (n = 7) 103-8 58-8 3-4 1:2 206:8 136-1 
One day delay (n = 7) 90-1 29:3 3-1 11 162-1 53:9 
One week delay (n = 7) 80-7 55-7 3-2 1:9 108-1 67-6 


Table 4. Means and standard deviations for the third. session 
for three experimental groups 


Flitting Range of activities 
Ie zum > 
Mean S.D. Mean 8.D. 
No delay (n = 7) 35-5 13-9 13-2 34 
One day delay (n = 7) 27:2 T3 13-0 1:6 
One week delay (n — 7) 30:1 11:6 13-1 2-6 
Long-term influence of the film 


Analysis of the behaviour of the seven subjects in each of the three experimental 
groups who returned to the experimental situation after a delay of 131-169 days (see 
Table 3) shows that for each of the three scores — aggressive imitation, range of 
aggression and total imitation — there is no difference between experimental groups, 
or between play sessions and no interaction between group and play sessions. This 
finding testifies to the noticeable long-term effect of the film on behaviour even when 
the ‘stimulus situation’ is initially presented to the child a considerable period after 
exposure to the film model. 

Analysis of the three experimental groups for the three sessions shows significant 
effects only for flitting and range of activities. The amount of flitting in the three 
sessions varies significantly (see Table 4), declining in the second session and increasing 
in the third. A similar pattern of results emerges for the range of activities displayed, 
the number decreasing in the second session and increasing in the third (F = 6-0; 
df. = 2,28; P < 0-01) (see Table 4). 


Retention and range of aggressive imitation 


Examination of the long-term session data (see Table 5) reveals no significant 


difference in the range of aggressive imitation displayed by the three experimental 
behaviour shown by the film model 


groups, nor in the retention of aggressive | 
respectively). The correlation between 


(F = 0-05, d.f. = 2,18; F = 0-2,4. = 2,18, on } 
retention score and range of aggressive behaviour displayed is not significantly 
different from zero (no delay: t = 1-95, df. = 5; one-day delay:t = 0:6, d.f. = 5; опе 
week delay: ¢ = 0:05, d.f. = 5), and the difference between the two scores for the 
three groups does not vary significantly. Overall, the range of aggressive behaviour 
displayed bears no significant relationship (correlation 0:2 for all 21 subjects) to 


retention of the film models’ aggressive behaviour. 
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Table 5. Mean range of aggressive imitation and retention of 


aggressive acts 
Range of aggressive Retention of 
imitation aggressive acts 
r A 
Mean S.D. Mean S.D. 
No delay (n — 7) 3:4 12 3:2 11 
One day delay (n = 7) 3:1 11 $5 r2 
One week delay (n — 7) 32 1:9 3-1 0:8 
CONCLUSIONS 


The results of this experiment support previous findings (Kniveton & Stephenson, 
1972) which indicated that working-class children would imitate a film immediately 
after exposure and after a delay of seven days. This shows clearly that display of 
imitative behaviour is not dependent on rehearsal of the observed behaviour immedi- 
ately after seeing the film. Moreover, it suggests that working-class children do not 
take advantage of the time interval to consider alternative methods of play in the 
situation portrayed. The effect of *pre-experience' was shown to be significantly less 
marked (Kniveton & Stephenson, 1972) for working-class than for middle-class 
children. Maybe middle-class children would respond differently to delay of oppor- 
tunity to imitate. However, with the present group of working-class children, as 
Bandura suggested, the similarity of the situation to that shown on the film is a 
sufficient stimulus to elicit imitation. 

A more general effect of the film is that it increases the activity of the children - 
they ‘flit’ more and display a wider repertoire of behaviour in the first and second 
sessions — compared with children who do not see the film. The film appears to make 
the environment more stimulating. Whether an irrelevant film experience would 
have the same effect needs investigation. It is interesting to note, however, that this 
effect: is reduced in the second session but increases on their return after a delay of 
many months. This latter finding also requires further investigation. Possibly in the 
second session due to the lessening saliency the stimulation of the film was reduced 
although its influence on behaviour remained. After an even longer interval on their 
return to the playroom the situation itself may have reawakened the impact of the 
film and caused a high level of activity from a child anxious to make up for lost time 
and play with many things. "m. 

Actual retention of the film material bears little relationship to the range of imita- - 
tive behaviour displayed indicating the limited importance of memory of the film 
when considering the long-term behavioural effects. In this experiment these effects 
are shown to be durable. 


The experiment was conducted whilst the author was in receipt of a Fellowship E 
Mental Health Research Fund. The assistance of the teachers, parents and children con 
is gratefully acknowledged. 
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THE SEPTUM AND HYPER-REACTIVITY: 
A REVIEW 


By PETER A. FRIED 
Department of Psychology, Carleton University, Ottawa, Canada 


The literature related to one form of septal dysfunction — hyper-reactivity — is reviewed. The 
increase in reactivity following septal damage is considered in terms of its reliability and the 
many factors which influence its attenuation and release. Research discussed includes the 
topics of anatomical locus of septal damage, species and strain investigated, pre- and post- 
operative handling, neurochemical factors, and the relationship of hyper-reactivity to other 
septal dysfunctions and other anatomical structures. 


Ап examination of the research pertaining to septal dysfunction makes it quite 
clear that а unitary conceptualization of the role of the septum is an oversimplifica- 
tion of the state of affairs (Fried, 1972). The purpose of this paper is to review the 
literature concerned with one of the best-known effects of septal damage – hyper- 
reactivity. 

The septum, a midline structure in the forebrain, is quite prominent in lower 
mammals. In primates, owing to the rapid growth of the neocortical components of 
the telencephalon, the septal region has become rather inconspicuous relative to other 
subcortical structures. However, the differentiation of various nuclei within the 
septum. has remained relatively consistent in all mammals (Andy & Stephan, 1964, 
1968; Raisman, 1966). 

In the rat, at the rostral end of the septal region lies the medial septal nucleus and 
the nucleus of the diagonal band of Broca, while lateral to the medial septal nuclei is 
the anterior portion of the lateral nuclei. Caudally, the medial septal nucleus becomes 
smaller and eventually disappears at approximately the level of the anterior com- 
missure, and so, at this level, the lateral septal nuclei join in the midline. The caudal 
portion of the septum consists of the septofimbrial nucleus and the triangular nucleus. 
The bed nucleus of the stria terminalis lies ventral and lateral to the triangular 
nucleus. 

It is evident from a number of studies (Green & Arduini, 1954; Nauta, 1956; 
Petsche & Stumpf, 1960; Petsche et al., 1962; Raisman, 1966, 1969a) that septal 
nuclei receive connexions from a great variety of structures, including the various 
architectonic subdivisions of the hippocampus, the amygdala, the hypothalamus and 
the midbrain, Studies of septal efferent connexions in rats (Nauta, 1956, 1960; Powell, 
1963) and cats (Powell, 1966) have shown that, like the afferent systems, projections 


from the septum. can be divided into telencephalic and diencephalic components with 
the recipient structures including the hippocampus, medial forebrain bundle and 


habenular nucleus. Detailed anatomical descriptions of the septum and its connexions 


are available in the references cited previously. Í 7 
Опе aspect of dysfunction following septal damage which has been the focus 0 

considerable research is the transformation of a docile rat into one which is described 

as being vicious and over-reactive to stimuli. This well-known, gross behavioural 
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change, often termed ‘septal rage’ or ‘septal hyper-reactivity’,* was observed severa] 
decades ago (Fulton & Ingraham, 1929) and has since been reported by many worker 
(e.g. Brady & Nauta, 1953, 1955; Douglas & Raphelson, 1966; Harrison & Lyon, 
1957; Nielson et al., 1965; Reynolds, 1965). Hyper-reactivity has also been found in | 
the rabbit following combined septal and hippocampal damage (Green & Arduini, | 
1954), in the cat after destruction of the septum (Spiegel e al., 1940) and in humans 
with tumours of the septum pellucidum (Zeman & King, 1958). However, as Rosner | 
(1970) has indicated, this emotionality may be specific to particular species, for | 
septal rage has not been found in the golden hamster (Sodetz et al., 1967), macaque 
monkey (Votaw, 1960) or the squirrel monkey (Buddington et al., 1967). Moreover, 
several experiments have failed to produce septal rage consistently in rats (Burkett | 
& Bunnell, 1966; Clody & Carlton, 1969; Fried, 1969; Krieckhaus et al., 1964; Thomas 
et al., 1959; Thomas & Van Atta, 1972) or cats (Bond et al., 1957; Kling ef al., 1960; 
Moore, 1964; McCleary, 1966). 

Considerable work has been directed at establishing the stimulus variables and | 
anatomical structures which initiate or suppress this behaviour, Several investi- 
gators have reported that hyper-emotionality dissipates with time (Brady & Nauta, 
1953; Nielson et al., 1965; Reynolds, 1965). However, it appears that the attenuation 
of septal rage is more likely due to pre- and post-operative factors than the passage 
of time per se. Brady & Nauta (1953) and Reynolds (1965), both of whom reported 
that septal rage had dissipated by the 12th post-operative day, had, in their testing 
procedures, handled the animals daily. In a later study, Brady & Nauta (1955) 
handled septal lesioned rats only on the first, 15th, 30th and 60th days following sur- 
gery and, with this infrequent handling, the animals required over 30 days to return 
to a normal state of reactivity. Krieckhaus et al. (1964) handled their rats on the eighth 
and 75th post-operative days and reported that 50 per cent of their subjects demon- - 
strated septal rage after 75 days. Seggie (1968) examined the effect of handling or 
shaking compared to non-stimulation with respect to the duration of septal no 
Rats were rated every 5 days for 20 days starting 24 hours after surgery. Handling 
was more effective than shaking in reducing emotionality in lesioned subjects, though 
handling and shaking were equivalent in reducing the reactivity of control subjects. 
The non-stimulated septal-lesioned rats showed some decline in reactivity over the 
20 days which could be attributed to adaptation to the testing procedures on the four 
tating days. Pre-operative as well as post-operative handling appears to influence the 
duration of septal rage. Thus Nielson et al. (1965) handled their rats extensively before 
surgery and failed to find hyper-reactivity in their subjects tested 30 days И 
operatively. The amount of pre-operative handling may also be an important a 
in determining the reliability of the occurrence of septal rage. Harrison & Lyon (1987) 1 
gave their subjects extensive pre-operative handling prior to lesioning various d 
of the septum and found septal rage in only 25 per cent of the animals, with E 
particular anatomical site being correlated with the behaviour. In three studies 
which considerable preoperative handling occurred, Fried (1969, 1970, 1971) и 
septal rage in less than 10 per cent of the subjects, with the rage dissipating by 


‘st primarily of th? 
* The rating scales used to assess emotionality in septal lesioned animals consist pri ur by 
subject’s response to some form of stimulation, and therefore the term ‘hyper-reactivity’ 18 P 
the present author. 
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seventh post-operative day. It has been proposed that handling may enable rats to 
adapt better to testing procedures used in assessing hyper-emotionality because of 
experience in general stimulation (Nielson et al., 1965). 

Several investigators have attempted to identify septal and non-septal structures 
which contribute to the release or attenuation of septal rage. Harrison & Lyon (1957) 
lesioned various components of the septum in the rat but did not find any particular 
structure associated with the release of septal rage. Similarly, Thomas et al. (1959) 
failed to find a relationship between hyper-reactivity and damage to any particular 
single, or group of, septal structures. Interestingly, lesions restricted to the medial 
septal nucleus have been reported to produce a hyperplacid rat (Clody & Carlton, 
1969; Gray, 1971). Recently, Turner (1970) reported results which suggested that 
septal rage resulted from lesions of the nuclei and/or tracts of the stria terminalis, 
which has efferent and afferent connexion with the amygdala (Gloor, 1960; Goddard, 
1964). These findings are not consistent with those of Harrison & Lyon (1957) or 
Thomas et al. (1959), and there is no obvious reason for the discrepancy. One parameter 
that may underlie these differences includes the fact that Turner’s lesions were 
produced by radio-frequency, whereas those of Harrison & Lyon were electrolytic or 
mechanical and those of Thomas et al. were electrolytic (although Reynolds (1965) 
reports equivalence of radio-frequency and electrolytic lesions in producing septal 
rage). A second variable that may contribute to the various results is the more 
detailed method used by Turner to score septal rage, and the different strains of rats 
used by the various workers — Harrison & Lyon used a Sprague-Dawley stock, 
Turner's subjects were Long-Evans hooded rats, whereas Thomas et al. did not report 
the strain used. The relation of genetie differences in rats to the septal syndrome has 
been suggested by some authors (King, 1958, 1959; Glass & Thomas, 1970). Related to 
this point is the finding that emotionality is not just а change from a docile 
laboratory animal to a ‘wild’ rat. Septal lesions in phenotypically wild rats (the 
offspring of a wild male and a laboratory female rat) produced a notable change in 


behaviour which Thomas ef al. (1968) characterized as an increase in boldness. 


Turner’s proposal that destruction of the strial complex is responsible for the septal 
Atta (1972), who report that 


syndrome is indirectly supported by Thomas & Van h t 
change in emotionality was only found in their subjects who had received combined 


damage to both the septal region and fibres of the stria terminalis. Also consistent 


with these results are the findings of Kleiner ef al. (1967) that septal and amygdaloid 
lesions, when produced simultaneously, resulted in more emotionality than did either 
lesion alone, and by the Harvey et al. (1964) report of maintenance of septal rage 
with concurrent septal and amygdaloid lesions. If the amygdaloid lesions are made 
three or four days subsequent to septal damage, septal rage is reduced (King & Meyer, 
1958; Kleiner et al., 1967; Schwartzbaum & Gay, 1966); if the order of the lesions is 
reversed, the septal rage is also attenuated, but to a lesser degree (King & Meyer, 

that hyper-emotionality following 


1958; Kleiner et al., 1967). These findings suggest у 
septal lesions із, at least partially, under control of the amygdala. The varying results, 
depending upon whether the amygdaloid and septal lesions are simultaneous or 
Successive, may be due to abnormal tissue function (e.g. epileptic-like discharge) 
rather than tissue destruction immediately following electrolytic lesions (Reynolds, 

1 days to develop (Raisman, 19690). 


1965), with the tissue dysfunction taking severa 
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Not surprisingly, the hypothalamus, portions of which are generally thought t 
contain the neural mechanisms involved in emotional behaviour (Bard, 1928; Paper, 
1937; Wasman & Flynn, 1962), has also been associated with the release of irritability 
following septal damage. Stimulation of various areas of the septum of the cat 
(Siegel & Skog, 1970) suppressed the latency of hypothalamic elicited attack but in. | 
creased the tendency for hypothalamic-produced hissing and freezing. Based on their 
own results and on the finding that septal stimulation results in decreased spon- 
taneous activity in the lateral hypothalamic nucleus and increased activity in the 
ventromedial nucleus (Oomura et al., 1967), Siegel & Skog (1970) postulated thatthe | 
septum plays a role in the regulations of aggressive behaviour by inhibiting the lateral | 
hypothalamic nucleus which, when stimulated, elicits a biting attack (Wasman & | 
Flynn, 1962). 

Recent studies have indicated that systems other than the amygdala and the 
hypothalamus are important in the duration of septal rage. A series of reports by the 
Meyers and their associates have shown that simultaneous septal lesions and neo- 
cortical or supracallosal limbic cortical ablations were effective in prolonging emotion- 
ality (Clark et al., 1967; Meyer, 1967; Yutzey et al., 1964, 1967) and that the finding 
was probably not contingent upon the destruction of particular cortical systems but 
rather upon the amount of cortical tissue destroyed (Clark et al., 1967; Yutzey d dl; 
1967). Increased emotionality was not evident after damage only to the cortex. A | 
further study implicating the cerebral cortex in the septal rage phenomenon has been 
reported by Cytawa & Teitelbaum (1967). They examined the results of spreading 
cortical depression on animals which had recovered from septal rage. The septal | 
emotionality was re-elicited by the spreading depression and took approximately 
10 days to dissipate. Interestingly, Glass & Thomas (1970) were not able to replicate 
Cytawa & Teitelbaum’s (1967) spreading depression effect with a different strain of 
rats, nor did they find that neo-cortical ablations reinstated an attenuated septal 
rage phenomenon. However, the Glass & Thomas animals did not display, as in the 
previously cited studies, spontaneous attenuation of septal emotionality with time, 
and thus both the cortical spreading depression group and the neo-cortical ablated | 
animals were extensively handled subsequent to septal surgery in order to reduce 
the septal rage. The authors suggest that the loss of cortical control on hyper 
emotionality may be ‘specific to rats that spontaneously (without handling) decline 
in reactivity level after septal lesions’ (p. 882). $ 

In addition to the search for non-septal structures which appear to play 4 major 
role in septal hyper-reactivity, several authors have examined this syndrome from i 
neurochemical point of view. One substance much investigated has been serotonit 
The amount of this biogenic amine in the brain has been shown to fall following sep 
lesions (Heller et al., 1962; Lints & Harvey, 1969); however, this depletion was E 
found to correlate with the presence of septal rage. Evidence for the independen 
of the level of serotonin and septal reactivity was also reported by Domiti 
Longo (1969, 1970). These workers found that interperitoneal injections of р-© 9 
phenylalanine (p-OPA), a drug which depletes brain serotonin, attenuated SP 
hyper-reactivity when injected two or three days after septal lesions. Howeven e 
administration of the same quantity of p-OPA the day before septal destruction 


vel 
not have any effect on either the appearance or duration of the syndrome, ё 
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though the level of brain serotonin was reduced at the time of, and immediately 
following, surgery. Although it is not clear why p-CPA affects the reactivity of 
septal lesioned rats, it is apparent that the mechanism of action does not involve the 
depletion of brain serotonin. Although adrenal hypertrophy has been found in rats 
with septal lesions when placed in stressful situations (Montgomery & Berkut, 1969; 
Usher et al., 1967), it does not appear that septal hyper-reactivity is dependent upon 
adrenal hyperfunction, as adrenalectomy does not alter the effects of subsequent 
septal injury (Seggie, 1971). 

Research has also been reported on the attenuating effects of various tranquil- 
lizers. Schallek et al. (1962) found that librium, meprobamate, chlorpromazine and 
reserpine, at doses below normal sedative levels, caused a decrease in the septal 
syndrome. That tranquillizers have a differential effect on. septal lesioned rats com- 
pared to normal animals is supported by the findings that rats with lesions of the 
septum are more sensitive than control subjects to barbiturate anaesthesia (Heller 
et al., 1960; Harvey et al., 1964). The increased sensitivity of animals with septal 
lesions to sedatives with the concomitant attenuation of septal hyper-reactivity does 
not appear attributable to a general fall of neurotransmitters. Dominguez & Longo 
(1970) have shown that drugs which cause a depletion in norepinephrine have no 
effect on established hyper-reactivity. This finding is consonant with Heller & 
Harvey’s (1963) and Heller & Moore’s (1965) earlier reports that septal lesions did not 
significantly reduce the level of norepinephrine in rats. Novick & Pihl (1969) investi- 
gated the effect of administering the central nervous stimulant amphetamine to 
septal lesioned and operated control rats. In terms of hyper-reactivity the control 
animals which received a high dose of amphetamine (9 mg/kg) were indistinguishable 
from a non-drugged, septal lesioned group, and rats with septal lesions who received 
a moderate level of amphetamine (3 mg/kg) were very similar to the control group 
which had received a high dose of the stimulant. The authors suggest that high doses 
of amphetamine and the effect of septal lesions both have a similar underlying 
cause — an abnormal excitation of the reticular activating system. 

A particularly intriguing aspect of hyper-reactivity is the lack of correlation 
between that behaviour and septal dysfunctions manifested in other situations. This 
lack of association has been reported in a variety of tasks. Brady & Nauta (1955) 
demonstrated that the attenuation of a conditioned emotional response following 
septal lesions is independent of the presence of hyper-reactivity. Schwartzbaum. & 
Gay (1966) found that amygdaloid lesions attenuated septal hyper-reactivity but did 
not counteract the elevated response rate in a fixed-interval bar pressing task which 
followed septal injury. Corman et al. (1967), Nielson et al. (1965) and Anderson. (1970) 
reported changes in activity level following septal surgery well after hyper-emotion- 
ality had subsided. Meyer (1967) and Kleiner etal. (1967) reported that brightness and 
black-white discrimination impairment following septal damage was not correlated 
with hyper-reactivity. Ahmad & Harvey (1968) concluded that increased fighting 
behaviour following septal lesions was not causally related to irritability, because the 
tendency to fight decreased while the reactivity persisted. Krieckhaus et al. (1964), 
Kenyon & Krieckhaus (1965) and Schwartzbaum ef al. (1967) reported that the 
superior performance of rats with septal lesions in a two-way shuttle box avoidance 
task was not correlated with emotionality, and, in another avoidance paradigm, 
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Fried (1969) found no ċorrelation between passive avoidance deficits and 8e 
hyper-reactivity. Holdstock (1970) concluded that ‘somatic hyper-reactivity was not 
mirrored by autonomie hyper-reactivity ’, since rats were observed to have a lowered 
sympathetic tonus (as measured by heart rate and galvanic skin responses) following 
septal lesions. 

In conclusion, it is apparent from the preceding review that the parameters in- 
fluencing septal hyper-reactivity are not yet fully understood. Neither the пешо- 
chemical nor anatomical substrates of the phenomenon nor the behavioural condi- 
tions for its evocation have been clearly delineated. However, several suggestive 
trends have recently appeared. Anatomically, the evidence is accumulating to indi- 
cate that septal hyper-reactivity is associated with damage to the strial complex, à 
major amygdaloid-hypothalamie link, lying just ventral to the septal nuclei; the | 
nature of the association, however, is not clear. Behaviourally, it is apparent that pre- 
and post-operative handling is an important variable in determining the absence or | 
presence of hyper-reactivity and that this behaviour is independent of a number of 
other dysfunctions which follow septal damage. It would appear that research 
directed at examining the detailed nature of the effect of the trends summarized 
above would be a useful approach to the further understanding of the attenuation 
and release of septal hyper-reactivity. 


Research leading to the present paper was supported by grant MA-3430 from the Medical 
Research Council of Canada and grant DRB 9425-24 from the Defense Research Board. 
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For one group of ducklings distress calls were reinforced using brief presentation of an im- 
printed stimulus as the response contingent (reinforcing) event. For a second group of ducklings 
presentation of an imprinted stimulus was contingent upon a more traditional operant (the 
pecking response). Regardless of which response was being reinforced, the same pattern ensued, 
Bursts of responding were separated by periods of little or no responding. When subsequently 
subjected to repeated presentation and withdrawal of the imprinted stimulus under conditions 
in which neither response was being reinforced, ducklings with a history of reinforcement for 
distress calls emitted many more calls than ducklings with a history of reinforcement for pole 
pecks. 


When an immature duckling has been separated from its mother, it typically reacts 
by emitting a rapidly repeated intense peep-like sound. Because this form of vocaliza- 
tion also occurs under a variety of aversive conditions, ie. exposure to painful 
stimulation, reductions in body temperature, deprivation of food and/or water, it is 
described as distress calling. Previous investigations (Hoffman, 1968; Hoffman ef al., 
1966а, b) reveal that when laboratory procedures are used to imprint ducklings to 
à given stimulus, the subsequent withdrawal of that stimulus, like the departure of 
the mother in a natural setting, is also the occasion for the emission of distress calls, 
and that, like the return of the mother, the return of the imprinted stimulus yields 
an immediate cessation of these calls. One of those studies (Hoffman ef al., 1966а) 
asked whether, in addition to terminating ongoing distress vocalization, the return 
of the imprinted stimulus might also serve as reinforcement, so that subsequent 
tendencies to engage in distress vocalization would be enhanced. To examine that 
issue an experiment was conducted in which pairs of previously imprinted ducklings 
Were concurrently tested in separate experimental chambers. During these tests the 
Programmes for the two chambers were interconnected so that each distress call of 
Опе of the birds produced a brief (5 sec.) stimulus presentation for itself as well as 
for the other subject. Under these circumstances, both members of a given pair were 
exposed to identical sequences of stimulus presentations and withdrawals, but for 
one bird presentations of the imprinted stimulus were contingent upon the emission 
of distress calls, whereas for the other bird stimulus presentation was independent of 
ongoing behaviour. The results were clear. Ducklings reinforced for distress vocaliza- 
tion emitted many distress calls, whereas their partners emitted very few. Although 
the overall configuration of the data made it apparent that the behavioural conse- 
quences of the response contingency were substantial, the total duration of a given 
Subject’s exposure to that contingency was relatively short (only 40 min.); hence the 
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Fig. 1. Apparatus used for imprinting and subsequent reinforcement procedures, 


study provided no indication of the stability and endurance of the reinforcement 
effect. The research reported here was designed to provide that information. 

The initial phase of the work assessed the distress vocalization engendered when 
ducklings were exposed to long (10 hr.) sessions in which distress calls were reinforced 
and compared it to the distress calls of ducklings exposed to equally long sessions 
during which a more traditional pecking response was reinforced. The second phase 
of the work examined the after-effects of these reinforcement histories by exposing 
subjects in both groups to repeated presentations and withdrawals of the imprinted 
stimulus under conditions where neither distress calls nor pole pecks were reinforced, 
By assessing the resulting distress vocalizations it was possible to determine if the 
two different reinforcement procedures generated effects that persisted beyond the 
sessions in which those procedures were used. 


ExPERIMENT І 
Method 


Subjects. The subjects were nine Peking ducklings hatched from eggs from the Wayne Duck 
Farms and Hatchery, Wayne, Ohio. Six were in а distress-call reinforced group and three were 
in a pole-peck reinforced group. К 

Apparatus. The apparatus used for imprinting and subsequent testing is illustrated in 
Fig. 1. Two such units were used, each in a separate room. A given unit consisted of a box 
(183 x 76 x 76 cm) divided lengthwise by a fine-mesh brass screen into two approximately equal 
compartments — one for the duckling and the other for the imprinting stimulus. The stimulus 
was a white plastic milk bottle mounted over a model train engine which moved back and forth 
the length of the compartment on HO-gauge track at approximately 30 cm/sec. The lighting wes 
such that when the stimulus compartment was illuminated, the stimulus became visible. Stimulus 
presentation consisted of lighting the stimulus compartment and moving the stimulus back 
and forth along the track. Distress calls were detected by two microphones in each room and fe 
into separate voice keys (one for each room) which were maximally sensitive to frequencies 
between 3000 and 4000 Hz, the dominant frequencies of the duckling’s distress calls (Collias 
Joos, 1953). The voice keys were adjusted to respond to an intensity of at least 68 db at 3500 Hz 
(re 0:0002 dynes/cm*) measured at either microphone. Since the intensity required to activate the 
keys increased linearly for frequencies above as well as below 3500Hz (at 2300 and 5100 Hz, the 
keys failed to respond to signals with intensities of 100 db), the arrangement prevented their 
response to the sounds of the moving stimulus and the sounds produced by the ducklings throug 
their movements or their contentment cheeps. This latter form of vocalization has frequen 
components comparable to those of distress calls, but they are much too weak to reach the key 
response criterion. all 

In each unit а balsa-wood pole (1 x 1 x 30 em), attached to a pigeon key mounted on the wi 
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above the centre of the screen, hung vertically down to the floor of the subject compartment. 
When the pole was operative, a peck of at least 2 g force yielded stimulus presentation for a pre- 
determined duration. Distress calls, pole-pecks and stimulus presentations were recorded on an 
Esterline Angus operations recorder. 

Procedure. All ducklings were hatched in isolation in individual boxes and remained under the 
boxes until their first exposure to the imprinting stimulus at approximately 15 hr. after hatching. 
Fach duckling was imprinted and trained individually. The subject was carried to the apparatus 
in its box, placed in front of the screen, and the box was then removed. Subjects in both groups 
were first given two 45-min. exposures to the imprinted stimulus on the first and second days 
after hatching. 

On the third day after hatching, each duckling in the pole-peck group was given a 1} hr. 
session, during which it was trained to peck the pole for stimulus presentations using a method of 
successive approximations. The experimenter observed the duckling and presented the stimulus 
for very short durations (approximately 0-5 sec.) when the subject approached the pole. Once 
the duckling was in the vicinity of the pole, only motions which more and more closely resembled 
а pole-peck were reinforced until the duckling actually pecked the pole. The first peck produced 
the stimulus for 5 sec., and as the response became stronger, reinforcement duration was increased 
to 15 sec. On the fourth day after hatching, each duckling was placed in the apparatus for 10 hr. 
Throughout this period each pole-peck yielded a 15-sec. presentation of the imprinted stimulus. 

Ducklings in the distress-call reinforced group received a similar 90-min. session on day 3, 
except that, for these subjects, explicit training procedures were not necessary. Rather, it was 
simply arranged that each distress call produce the imprinted stimulus for 5 sec. This condition. 
was in force for the first 30 min. Thereafter each distress call yielded a 15-sec. presentation of the 
imprinted stimulus. On the fourth day after hatching, each of the ducklings was placed in the 
apparatus for 10 hr. Throughout this period each distress call yielded a 15-sec. presentation of 
the imprinted stimulus. 


Results 


Fig. 2 shows the records of three ducklings from each group. It illustrates the 
typical patterns of responding found among pole-peck and distress-call reinforced 
birds. The records represent the full 10 hr. session. As can be seen, bursts of respond- 
ing occur in both groups. Although the burst lengths and interburst intervals vary 
somewhat from bird to bird, the basic pattern of periods of responding, alternating 
with periods of no responding, holds constant regardless of the response being rein- 
forced. Furthermore, very few distress calls occur among the pole-peck reinforced 
birds, and no pole-pecks occur among distress-call reinforced birds. 

For purposes of statistical analysis the mean number of distress calls per hour 
(across the 10 hr. session) was assessed for each duckling in both groups. Birds 
reinforced for distress calls emitted an average of 20-7 calls per hour, whereas birds 
reinforced for pole-pecks emitted an average of only 2-3 distress calls per hour. The 
difference is statistically reliable (f = 2:24; d.f. = 7; P < 0:05). 


ExPERIMENT П 
Expt. I reveals that the frequency of occurrence of distress vocalizations is affected 
jects’ histories. In those studies, 


by the reinforcement contingencies during the su 1 { 
however, the differential contingencies were also in effect during the test sessions. 
Thus, for some subjects, reinforcement occurred with each distress vocalization, 


Whereas for others reinforcement occurred when the bird pecked the pole. Expt. IT 
Was designed to examine the effects of the different histories of reinforcement under 
more nearly comparable treatment 


circumstances in which the two groups received | 
during the tests in that neither pole pecks nor distress calls were reinforced. 
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Fig. 2. Records of 10 hr. of free operant responding for 15-sec. presentations 
of the imprinted stimulus. 


Method 


Subjects. The subjects were the ducklings from Expt. I. 

Procedure. The poles were removed from the apparatus, and the circuits were rearranged 80 
that distress calls no longer produced the stimulus. Each duckling was placed individually in the 
apparatus with the imprinted stimulus present. The test was initiated with the first stimulus 
withdrawal after 2 min. of initial presentation. The test consisted of eight cycles of 20 sec. 


stimulus presentation and 20 sec. stimulus withdrawal. The number of seconds spent distress 
calling within each 20 sec. period was measured. 


Results 


Fig. 3 shows the average number of seconds spent distress calling during each of 
the 20 sec. periods for both groups. Across the eight stimulus-absent periods the 
group previously reinforced for distress calls exhibited a gradual decline in the time 
spent distress calling from 14 to 7 sec., with an average of 10 sec. The group previously 
reinforced for pole pecks also showed a declining tendency to emit distress calls across 
the cycles, but for these subjects an average of only 2 sec. per period was devoted to 
distress calling. The overall difference between groups was statistically reliable 
(t = 87; d.f. = т; P < 0-001). 

Discussion 

These data indicate that previous reinforcement of distress calls leads to a greater 
frequency of these vocalizations during stimulus absence than does previous Tem- 
forcement of pole-pecks. In general, this is an expected effect of the specific reinforce- 
ment histories of the birds, and is consistent with the differences in vocalization 
observed between the groups in Expt. I. 


Reinforcement of distress vocalization 281 


15 Distress vocalization 
previously reinforced 


wa 
T 


-+-+-+-+=—+=+-+-+ 


15 Pole-peck previously reinforced 


Mean of distress calls (sec.) 


= + pe Sa К 
Successive 20 sec. off and on cycles 


Fig. 3. Average number of seconds spent distress calling during successive 20-seo. periods of 
stimulus presentation and stimulus withdrawal. —, Stimulus absent; +, stimulus present. 


GENERAL DISOUSSION 


This work reveals that selective reinforcement of distress calling by presentation of 
an imprinted stimulus results in a relatively enduring increase in the tendency to 
emit distress calls and that the pattern of this behaviour is very similar to the 
pattern occurring among ducklings reinforced for a more conventional operant 
response. As was noted earlier, in a natural setting the duckling’s distress calls are 
ordinarily limited to situations that could be described as stressful. In the present 
circumstances, however, the procedures employed to enhance distress calls (reinforce- 


ment via presentation of an imprinted stimulus) were not specifically E goad 
, pui 
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Thus the response topography gives no basis for a distinction of this sort. It is of 
interest, however, that without indicating differences in response topography a similar 
division of crying behaviour in children was made by Hart et al. (1964). They assigned 
crying to two classes, respondent and operant — respondent crying being the result 
of some painful or aversive situation, and operant crying being a means of getting 
attention. They further state that, through consistent reinforcement, ‘crying that is 
initially respondent may readily become operant’. The present findings may reflect 
similar effects of reinforcement, with the imprinted stimulus replacing the mother, - 
but further research that includes a more direct analysis of the emotional con- 
comitants of the distress call seems necessary to test for this possibility. 


This research was supported by NIMH grant no. MH 19715. 
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What populates the mind of the child or the person of middle age? Do minds con- 
tain approximately the same kinds of things that are experienced in the environ- 
ment? How often do persons think about persons relative to thinking about them- 
selves or relative to thinking about non-person things? Do people’s minds change 
with age to become more or less populated with thoughts of self? Are male minds 
organized differently along this dimension as compared to females? 

Are persons usually self-serving in their thinking? Are there developmental or sex 
differences associated with this attitude? Freudian theory posits that persons are 
born selfish, and gradually learn to think of, or show concern for, the wants and needs 
of others, But Freudianism is silent on the developmental parameters that it expects 
to be associated with this relative change in attitude. While the literature on fantasy 
and dreams is extensive, such materials have been gathered either in-lab or through 
retrospective reports. Further, the relationship of fantasy and dreaming to ordinary 
consciousness has yet to be established. We report here an attempt to study con- 
sciousness directly in vivo. While many psychologists may have serious reservations 
about possible response sets or respondent candour, we felt that it would be in- 
judicious to allow questions about what might contaminate the results to prohibit 
exploring the kinds of information we could obtain. 

In recognition that thought might vary as а functi 
activity, 4420 persons ranging in age from 8 to 99 years were interviewed by the 
authors and student volunteers during all daylight hours. A third were interviewed 
between the hours of 8 and 12a.m., a third between 12 a.m. and 4 p.m. and the 
remainder between 4 and 7 p.m. (Of course, in certain situations, as in school, this 
was not possible, so the time-in-situation was divided into thirds and these thirds 
were equally sampled from.) The interview was always unexpected, administered 
individually or, at times, to two or three persons simultaneously, with the inter- 
viewer informing the subject that we wanted to know about this thoughts just before 
we interrupted him. Children and teenagers were usually interviewed in school or 
during recreation periods, while adults were usually interviewed at home or at work. 
The at home sample was obtained by means of a strict area sample of areas of Los 
Angeles, Louisville, Detroit and Evansville (762 males and 959 females, with a 
rejection rate of 28 per cent); the at work sample was obtained by college student 
Volunteers from their co-workers in Detroit, Evansville and Louisville (931 ШЫЛЫП 
and 507 females occupying 84 different jobs with a rejection rate of less than 1 per 
cent); the at school sample was drawn by a classroom time grade selection process 
whereby certain proportions of the students in given classes had their work inter- 


оп of time of day, situation and 
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Table 1. Frequency of thought about the self, others and topics other than 
persons across the life-span in percent 


Age generation 
— تت ت‎ 
Young Mid- 
8-11 12,13 14,15 16,17 adult 26-39 age 56-64 Old 
Males 
n 119 146 130 104 541 472 379 97 82 
Not about people 36 27 19 11 20 21 22 26 17 
About self 19 17 15 13 14 14 10 8 16 
About other(s) 45 55 65 76 65 66 68 66 67 
Females 
n 116 177 137 207 629 443 366 95 80 
Not about people 25 18 1 10 15 15 16 22 19 
About self 16 16 8 5 11 10 9 9 13 
About other(s) 59 66 85 85 74 15 75 66 08 
Percentage of orientation toward satisfaction of self (as opposed to satisfaction of another) 
Males 55 55 49 61 54 42 33 39 26 
Females 58 63 37 43 37 45 26 48 31 


rupted and the questionnaire was filled out by the subjects (244 males, 233 females 
with a rejection rate of less than 1 per cent at two different schools, one in Kentucky 
and the other in New Jersey) ; the at church sample was obtained by the interruption 
of cooperating Sunday school classes and by privately approaching designated wor- 
shippers during services at four churches (12 males and 30 females, one rejection); the 
at leisure sample was obtained by selecting certain areas in 11 different locations in 
Louisville, Los Angeles and Denver, and interviewing every kth person who entered 
the area (six shopping areas, two beaches, two parks and one organized ball game 
provided 221 males and 521 females and a rejection rate of less than 1 per cent). 
While persons were not assessed in all the kinds of situations and performing all 
the kinds of activities that are common in our culture, the vast majority of persons 
in our society spend the majority of their waking lives in the situations we sampled, 
engaging in the kinds of activity we interrupted. We interviewed 2250 females 
and 2170 males distributed over the life-span and achieved an overall rejection rate 
of less than 11 per cent. 

The questionnaire was introduced: (a) ‘What were you thinking about over the 
past five minutes (before you were interrupted)?’ ‘Who were you mainly thinking 
about?’ [the subject could check ‘wasn’t thinking about people’, ‘myself’, ‘someone 
else’, or ‘a group or groups of people’), and (b) ‘Were your thoughts mainly centred 
on yourself, your wants and wishes, or on someone else, their wants and wishes?’ 
[the subject could indicate either, or ‘doesn’t apply]. 

Because ‘thinking about another’ and ‘thinking about others’ bore the same 
relative relationship to each other across the life-span, the results for both categories 
were combined in Table 1. The data were first cast into the linguistic parameters 
reported by Cameron (1969). For both sexes the frequency of thinking about some- 
thing other than oneself or (an)other(s) declined rapidly in the pre-teenage and early 
teenage years (Table 1). The same decline appeared for ‘thinking about the self’, 
while thinking about others increased. For all but one age group, males more fre- 
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quently than females thought about things other than persons (the sign test prob- 
ability of eight of nine events being systematically dissimilar is less than 0-02) and, 
with but one exception, thought more frequently about themselves than females 
thought about themselves. Males reported thinking about other than persons an 
average of about 19 per cent of the interviews after the age of 13, while females 
averaged about 15 per cent. After the age of 13 about 13 per cent of male responses 
indicated contemplation of self, as compared to about 9 per cent for females. 

Motivational state orientated toward satisfaction of self or (an)other(s) appeared 
to change after age 25 for males, and after 13 for females. The adult mode of thought 
was associated with more frequent indication. of concern for the desires of others than 
of oneself. Through young adulthood, males reported a self-serving and/or self- 
centred motivational stance in 54 per cent of responses, while afterwards the fre- 
quency dropped to 37 per cent. Females reported a self-centred stance in 61 per 
cent of their responses up to age 13, but this averaged 38 per cent thereafter. To the 
degree that concern with (an)other(s) satisfaction indicates maturity, females 
arrived at this stage a full decade ahead of males. 

The thing-self-other dimension of thought and an attitude of being self-serving 
v. other-serving were differentially associated (y* = 86-7; df. = 3; P < 0-001). 
‘Not thinking about people’ was associated with ‘other-servingness’ in 85 per cent 
and with 'self-servingness' in 15 per cent of such responses. Other-servingness was 
associated with 76 per cent of the ‘thinking about others’, 71 per cent of the ‘thinking 
about myself’, and 65 per cent of the ‘thinking about another’ responses. Thus 
persons were most apt to hold a self-serving attitude when they were thinking about 
another (‘Wonder what she could do for me?’), less likely to have such an attitude 
when thinking about groups of others (‘What would please my classmates?’), and 
least apt when thinking about things (‘If1’m ever to fix this damn thing for Jimmy...’). 
No age or sex differences in this general pattern were uncovered. 

One must be impressed by the amount of mental ‘space’ that is devoted to people. 
Though physically the environment is made up mainly of non-people things (sky, 
ground, animals, objects, etc.), the environment is not isomorphically reflected in 
mental life. People are, by far, the stuff of mental life. Persons are not only the most 
conceptually complicated aspect of our environment (Ossorio, 1966), but also the 
most mentally compelling. 

Although persons younger than 8 years of age were not interviewed, backward 
extrapolation from our results suggests that at about the age of 5 or 6, the mind of the 
child should be about equally ‘filled’ or occupied with things, persons, and the self. 
Before the age of 5 or 6, our results suggest that the child’s mind is dominated by 
things, and to a lesser degree by the self. 

The sex differences in topic of consciousness are 


sex's dominant social position in our culture. Many theorists have commented on the 


relatively greater selfishness of children (e.g. Sullivan, Freud, Adler) and our results 
are consistent with such a notion. However, no theorist has, to our knowledge, noted 
cted towards the serving of the 


the absolutely higher incidence of an attitude dire: 


286 P. CAMERON AND OTHERS 


interests of others among adults which seems to follow from our data. Some will 
undoubtedly question either the honesty or the ability of our respondents to make 
judgements of this sort. We can only suggest that we have results that ‘make sense? 
and that as we asked for only a tiny segment of mental life from each respondent, lh 
had little reason to be dishonest. Further, questions of self-servingness or lack of it are 
ordinarily discussed by almost all members of our society, and as such judgements 
are made quite frequently regarding other matters, it seems reasonable that persons 
would be able to appraise the orientation of their own minds. 
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Joynson’s paper, ‘Michotte’s Experimental Methods’ (1971), and Boyle’s sub- 
sequent note, ‘Michotte’s Ideas’ (1972), call for some comment from collaborators 
and colleagues of Professor Michotte who participated as subjects and observers, in 
the experiments mentioned, in his Louvain laboratory. 

To begin with, we acknowledge that some of the criticisms of Michotte’s work 
raised by the two writers are to a certain extent justified. Michotte was a pioneer, 
endowed with a highly creative imagination, who was naturally inclined to explore 
and open up new fields of knowledge without always making sure of the details at 
each step. 

Té is true that Michotte's first observations included only subjects from among his 
nearest co-workers, who knew the object of his work and discussed the matter with 
him. 16 is also true that, in the volume published in 1946, few details are given 
concerning the conditions under which observations on larger groups of subjects were 
collected. However, the subjects chosen from students not working in the laboratory 
were in complete ignorance of the object of the research, and their observations were 
made individually and separately. As for Michotte’s assistants and colleagues, if they 
generally knew the nature of the problems investigated in the laboratory, it does not 
seem that such information really influenced systematically their judgement in the 
direction expected and possibly desired by the head of the laboratory. One of us, in 
particular, who was usually an observer in most of Michotte’s initial experiments, 
never experienced any pressure to his judgement, in spite of the fact that he was one 
of the members of the laboratory team inclined to judge rather analytically (‘observ- 
ing in an extremely analytical way’, p. 294). 

Contrary to what has been expressed by the authors of the critical review of 
Michotte’s experiments, those who worked at length with Michotte know that his 
desire for strict rigour in experimental conditions of observation was exceeded only 
by his insistence on not departing from a purely phenomenal point, of view namely 
that perceptual facts be described as they appear immediately to the subject, 
excluding any attempt to analyse or explain them in terms of physical or philo- 
sophical knowledge. 

A more important remark should now 
ence had exercised a decisive influence on 


be made. If previous knowledge and experi- 
the nature and type of judgements made by 


the subjects, the very close dependence of such judgements on the objective spatio- 
temporal conditions of the stimulation (such as distance, duration, speed of move- 


ment, etc.) would have been extremely difficult to explain. Indeed, modification of a 
few 150 Sec. in the temporal conditions of stimulation systems can produce consider- 
able changes in judgements and, consequently, in the phenomenal structures 
Perceived, and these effects are more or less similar in all subjects. As Michotte 
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always insisted, such precise and uniform dependency of impressions on objective 
conditions of stimulation is inexplicable on the basis of being induced by previous 
knowledge. 

However, if Michotte did not hesitate to consider his own observations and those 
of his collaborators as sufficient to justify the perceptual (i.e. phenomenal) character 
of causal impression, he was nevertheless convinced that these very first data, 
yielded by a small number of more or less sophisticated observers, should be con- 
firmed by new data to be obtained from much more numerous observations made by 
naive subjects. Accordingly, he proposed to Crabbé (1967), his last assistant, the task 
of confirming/verifying the facts whose existence he considered he had already 
demonstrated. Although not published until 1967, the data of this new series of 
experiments were collected before 1964 and discussed with Michotte himself, who 
saw that these new data were in substantial agreement with what he had obtained in 
his own research. 

In the Crabbé experiments some 200 subjects were used, of whom half were naive 
in that they had no knowledge of the purpose of the research, and had never partici- 
pated in any kind of psychological experiment; the other half were informed in the 
sense that, being psychology students, they had received some theoretical information 
concerning the perceptual problems investigated and knew that the experiment in 
which they were engaged was concerned with phenomenal causality. 

The results of these experiments did not exhibit any significant differences in 
percentages of entraining and launching judgements — which were for Michotte the 
fundamental forms of phenomenal causality — between new and informed subjects, 
the percentages being, in the two cases, about 80 per cent. However, the results 
obtained by Crabbé for these two categories of subjects were notably below those 
manifested by a third category of subjects, which the author named trained- 
that is to say, who, in addition to the theoretical knowledge of the problems jnvesti- 
gated, had received a more or less prolonged training of observational attitudes in 
situations inducing phenomenal causality. For this category of trained observers, 
the percentages of entraining and launching were about 100 per cent. 

As they stand, these results lead to the conclusion formulated by one of us, in the 
preface to Crabbé’s work, which we may reproduce here. In general, the fundamental 
conclusions of Michotte are confirmed by this new series of experiments. More 
specifically, the repetition of stimulation systems does not seem to bring on important 
changes in the types and frequencies of perceived judgements. But the previous 
experience and training of the subjects seem to play a more important role than 
Michotte had imagined. While informed subjects, i.e. those having some knowledge 
concerning the problems investigated and of the perception of causality in general, do 
not mention causal impressions more frequently than the subjects without informa 
tion on that matter, the trained subjects do mention such impressions more frequently. 

Under the conditions of Michotte’s experiments, the perception of causality would 
be, therefore, an original phenomenon, given directly and immediately, even for 
naive subjects. But the frequency and, consequently, the coercive character of such 
perceptual phenomena would increase with the observer’s training. 
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Human Information Processing: An Introduction to Psychology. By PETER H. Linp- 
say and Donatp A. Norman. New York and London: Academic Press. 1972. 
Рр. xxvii +737. $11.95. 


Lindsay and Norman are first in the field with a comprehensive undergraduate text of this 
type. They describe for the student a conceptual framework for the study of behaviour which 
has been quickly built up in recent years, and outline fairly exhaustively the experimental data 
which have recommended such a framework to many of today's experimenters. Description of 
the organism’s transactions with its environment in terms of a flow of environmental and stored 
information, and attempts made to model various transformation processes and processing sub- 
systems in operation, have provided a new language for the subject. This, the language of the 
computer technologist, has laid the basis for a mounting assault on the most complex aspects of 
human performance. In partieular, the problems inherent in describing pattern recognition 
processes, memory systems, language behaviour and decision strategies appear to have been 
simplified to a significant degree. Against the background of a vast increase in research effort in 
these areas the teacher has generally been forced to support his lectures by reference to original 
journal sources, and to back his course with texts which assume a higher level of sophistication 
in the reader than does the present work. The combination of circumstances, particularly the 
pressure on resources created by having large ‘beginning’ classes queueing for precious journals, 
has possibly militated against introduction of the information-processing approach early in the 
course. This book is intended to amend this state of affairs. 

The text is organized in three major sections. The first seven chapters deal with problems of 
perception and pattern recognition. They include: an excellent account of neural information 
processing which introduces the student to basic circuitry and describes the operation of various 
feature detection mechanisms; a section on theories of pattern recognition which leads to an 
operational model of ‘analysis by synthesis’; finally, there are detailed descriptions of the structure 
and function of the visual and auditory systems. 

Chapters 8-11 are concerned with memory, but include a small section on attention processes. 
Current knowledge of the neural substrate is outlined, and this is followed by а discussion of 
‘transient’ memory systems. These are to be found in most texts, and are typically followed by 
a cursory glance at the vexed problem of the long-term memory system. The authors have pro- 
Vided at this point an outstanding treatment of this topic, covering for example retrieval pro- 
cesses, concept formation and ‘mapping’ of the memory space. à 

Complex cognitive processes are dealt with in the final section, which covers language, learning 
and cognitive development, problem-solving, decision-making and the interaction of motiva- 
tional and stress factors with cognitive operations. The chapter on stress is disappointing, partly 
due to an insufficiently detailed account of biochemical response patterns, partly because this is 
the route by which work in the area will expand to encompass the study of individual differences. 
A more speculative treatment would be welcome. ў 

The text is efficiently laid out and profusely illustrated, so profusely in fact that the act of 
skipping from text to illustration at times disrupts concentration. However, the loss caused by 
à reduction in the number of figures would probably outweigh the gains. In its present hardback 
form the text is surely expensive to the undergraduate. It is to be hoped that a paperback version 
will be made available soon. б И 

lt is difficult to decide how the introduction of this text to a course should be timed. Since it 
gives detailed coverage of chosen areas, some of those topics commonly presented in the ам 
basic texts are necessarily excluded. These include psychopathology, personality and socia " 
behaviour, The teacher may feel it advisable to expose tbe new student to as wide a range o! 
topics as possible, albeit at a shallow level, to illustrate the scope of the subject. In that case a 
quick foray through one of the many elementary texts available may be advocated before the 
Plunge into Lindsay and Norman is taken. However it is introduced, this book is sure to provide 
‘stimulating source of ideas for some time to come. PETER HAMILTON 
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Human Memory: Research and Theory. Ву L. S. CERMAK. New York: Ronald Press, 
1972. Pp. vii 4-294. 


Human memory research is at present in a state of ferment. The hegemony of associative 
concepts, the distinction between short and- long-term stores, the fatuity of introspective 
methods, all are in the melting-pot. Such revolutionary states are both exciting and confusing 
and something of both these elements is conveyed in Cermak's new text. 

The contents of Human Memory can be conveniently divided into three sections. The first 
deals in turn with the three conventional divisions of memory research: short-term and long. 
term retention and immediate (iconic) memory. For Cermak, long-term memory equals paired- 
associate learning and the successive failures of interference theory to account for findings 
employing this technique. There is no systematie discussion of serial learning, memory for prose 
passages or non-verbal material. The chapter on short-term retention is notable for the pro- 
minence it gives to a series of studies by Wickens on sources of interference in this paradigm. 
This work clearly complements experiments in this country on semantic and acoustic confusions 
in short-term memory and deserves to be more widely known. The chapter on immediate 
memory presents the now classic studies of Sperling together with an introduction to the notions 
of serial and parallel processing. 

The second section of the book deals with the variables of recognition, attention, motivation 
and organization as they relate to the stages of mnemonic processing outlined in the first. The 
chapter on recognition includes a piece on the application of signal detection measures as well 
as the usual, less fashionable material. A rather sketchy chapter on attention is more than 
compensated for by a comprehensive treatment of the recent work of Weiner and others on 
motivational variables in forgetting. The chapter on organization contains a useful discussion 
of mediated association and the locus of clustering effects in free recall. With such a rapidly 
developing area, Cermak should not be blamed if his treatment of imagery and hierarchical 
retrieval plans looks rather cursory beside the recent accounts of Paivio and Bower. 

The third section of the book is concerned with general and specific theories of memory = how 
does the modern theorist piece together the elements of the mnemonic process to form a coherent 
account of man’s storage and retrieval capacities? The general theories surveyed include those of 
Melton, Broadbent, Atkinson and Shiffrin, and Norman. By adopting this form of organization 
there is inevitably some recapitulation of earlier material and confusion of terminology. 
particular, the relationship of Norman’s concept of primary memory to conventional short-term 
memory is never explained satisfactorily. Nevertheless, this chapter illustrates very clearly the 
progression in thinking from early models of memory which postulated some semi-mechanical 
filtering of information as it passed from short- to long-term storage to later theories which imply 
a flexible interaction between the two. The material retained is no longer determined solely by 
the characteristics of the message. The organism’s expectations and learning history will ш- 
fluence what is attended to and encoded. The chapter on specific theorists covers the contribu- 
tions of Conrad, Murdock, Posner and Neisser among others. While one may dispute the author's 
choice of significant figures — there is a case for Neisser and Melton exchanging places — there is 
little doubt that this is the most useful and novel feature of the text. Readable introductions to 
the new art of model building are few at present and these chapters appear to be among the 
best available to date. D 

Cermak concludes his work by making a strong plea for the abandonment of a ‘little boxes 
conception of memory, with information sloshing from one to the next like water in а plumbing 
system. In its place he urges the adoption of a continuumized view where all processing 18 Les 
formed within a unitary memory store. Input is analysed at various levels rather than at differen 
stages, the level of analysis reached depending upon the type of material, the method of pre- 
sentation and the set of the subject. However, how this continuum view is to be recon’ 
heb of the neurophysiological evidence, summarized in the penultimate chapter, fs 
unsaid. 

Despite its shortcomings, this book seems to be among the most readable and up-to-date 3 
the recent spate of American undergraduate texts on memory. If its belief in the centrality M 
interference theory appears more strongly grounded in sentiment than fact and if the зеи 
surveyed often seems to pursue methodological hares and ignore the basic issues, then this 18! 

failing of the field as a whole rather than any one account in particular. This apart, 
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ample evidence presented to justify the author’s claim that the study of human memory is 
among the ‘most exciting, integrative and all-encompassing topics’ in psychology today. 
G. M. DAVIES 


Organization of Memory. Edited by ExpEL Тогугхо and WAYNE DONALDSON. 
New York and London: Academic Press. 1972. Pp. xiii+423. $17.50. 


The ten chapters in the excellently produced book were written by serious professionals for 
serious professionals. This book is not for you unless you are already deeply involved in the 
study of organization in memory. The chapter by Endel Tulving is a brilliant exception to which 
I will refer again; it is for everyone with an interest in cognitive psychology. 

The book is the outcome of a conference held in Pittsburgh in March 1971. Production of the 
book has therefore been unusually fast and most chapters include references to work published 
up to 1971; the contents are far from out of date. Since this is a book only for aficionados, the 
list of authors (in order of appearance) will considerably describe the contents. They are: Leo 
Postman, Gordon Wood, Gordon Bower, George Mandler, James Voss, David Rumelhart/Peter 
Lindsay/Don Norman, Walter Kintsch, Allen Collins/Ross Quillian, James Greeno, Endel 
Tulving. In the descriptive part of the preface, the editors refer to ‘the nature and significance 
of organization in free recall, detection and measurement of organization, organization and 
limited capacity of memory, organization and recognition memory, retrieval process and retrieval 
plans, the nature of encoding processes, attributes and dimensions of memory, the relationship 
between organization and association’. Three chapters, and half of Bower’s, describe in great 
detail theoretical – or computer-simulation — models. As the editors say: ‘The book, therefore, 
is what it is. . . because of how the different authors of its chapters interpreted and executed their 
mission.’ Unfortunately this shows, perhaps even more than many conference offerings. The 
central theme is vague and authors have interpreted with freedom. 

The outstanding chapter is Tulving’s own. I do not think it would have been invidious to 
single out this chapter in any case. But if someone thinks it is, I could say that a great deal of 
the work reported in the book derives from Tulving, that he was presumably largely responsible 
for organizing the conference, and that he is a joint editor of the proceedings. The real ground is 
that his is a brilliant essay. Whilst the other contributors give us an up-to-date account of their 
bread-and-butter research — much of which can be found in the journal literature — only Tulving 
tells us what his imagination is up to. It is lucid, cogent, vivid, refreshing and exciting. Tulving 
is thinking about dichotomies in concepts of memory; how useful they are and what aspects of 
memory they miss or confuse; dichotomies like short-term memory/long-term memory, auditory 
memory/visual memory. Tulving distinguishes episodic memory from semantic memory (atiri- 
buting the latter term to Quillian). ‘The first four digits in the last string presented were 1 728 
exemplifies a retrieval from episodic memory. It is autobiographical, a defining characteristic. 
‘1728 is the cube of 12’ exemplifies retrieval from my semantie memory. (These examples are the 
reviewer’s.) The latter fact probably got into my semantic memory store via episodic memory. 
More important, the contents of semantic memory may very well provide retrieval cues for 
material in episodic memory. The reader must study Tulving’s own elaboration to get the full 
elegance of this apparently simple concept. Perhaps when the undertakers really get to work on 
it, as they will, they may also bury the episodie/semantio dichotomy under six feet of paradigm. 
Were this so, science would not be served. у 1 

Thave a feeling that the conference-for-publication is thoroughly unsatisfactory. Novel ideas, 
unless published in parallel elsewhere, get lost, poor ideas get an airing without benefit of 
peer-reviewing. The most valuable aspect is the personal exchange during the conference = but 
this is rarely published (and reads abominably). I can understand why Tulving and Donaldson 
needed this conference. One not so trivial reason is to ensure that authors produce a manuscript 
in time. Less trivial is that knowledge and speculation about organization in memory have 
Teached a stage where a coordinating thrust is justified. The eminence of all the contributors 


guaranteed the thrust. R. CONRAD 
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Associations or Addresses: a Study in Serial Verbal Learning. By F. J. STROMNES, 
Finland: Private Edition. 1971. Pp. 244. No price given. 


In his book The Art of the Soluble Medawar wrote: ‘Good scientists study the most important 
problems they think they can solve. It is, after all, their professional business to solve problems, 
not merely grapple with them.’ Many psychologists have subscribed implicitly to these prudent 
remarks and they have interpreted ‘important’ accordingly. The result has often been a fascina- 
tion with the methodology of problems which, sceptics have argued, are trivial in their 
everyday applications and relate only tenuously to other findings within the broad field of 
behavioural studies. Few areas have demonstrated this tendency more clearly than paired 
associate and serial learning: in Strømnes’ own words, ‘The educated, practical psychologist as 
well as the educated layman, who both feel that nonsense syllable research is boring, may be in 
the right’. Nevertheless, the author tackles his field with enthusiasm, though few concessions, 
to the reader without previous interest. 

The main objective of the book, as the title indicates, is to examine the problem of storage in 
the serial learning of nonsense syllables and whether or not retrieval is achieved by automatic 
association linkages or by means of a search using a cross-indexed system. 

The early chapters review much of the pertinent work on serial learning (incidentally providing 
a useful source to readers who do not regularly devour the Journal of Verbal Learning and Verbal 
Behavior) and argue for the inadequacy of explanation in the associationist framework. Paired 
associates are mentioned briefly in this connexion and interpreted as minimal lists themselves, 
though several of the experiments actually quoted do not seem to me to lend support to this 
approach. 

It is argued that active mediational processes are at work in serial learning and that extra 
stimuli such as colours or a serial set of pictures to accompany auditorially presented nonsense 
syllables ought to facilitate the addressing of the syllables. This ties up with imagery mnemonics 
and the more general field of natural language mediators. Several of the author’s own experi- 
ments demonstrating such facilitation are discussed but not always fully exploited. For example, 
in a task in which the subject is required to learn items and order them correctly, the latter part 
of the task ought to be more facilitated by concomitant pictures than the former: the items 
could be tested without order effects by free recall, but in the experiments given the anticipation 
method only has been used. Again, the subject could be given the items following the concomitant 
stimuli condition and simply be asked to order them to test that aspect separately. A more 
serious criticism concerns the fact that some of the experiments lack necessary controls for 
adequate interpretation even within the author’s own intentions. Such is the case of an experi- 
ment aimed at testing whether meaningful concomitant pictures facilitate more than meaning- 
less ones; unfortunately, no pretests were run to check that both sets of pictures were equally 
discriminable. 4 

Finally, following a discussion of the role of model construction in which the author sometimes 
fails to distinguish between deductive and inductive inferences, he presents his own interesting 
version of the library indexing system model of memory in which he tries to come to grips with 
the difficult task of distinguishing between what is stored and the manner in which storage is 
achieved. 

Any reader with a general interest in serial learning is likely to find this book stimulating. An 
unrepentant sceptic might still insist that the credit balance since 1885 is not spectacular. 

DERRICK PRITCHATT 


Verbal Learning Research and the Technology of Written Instruction. Edited by ERNST 
Z. Котнкорғ and Pau. E.Jomwsow. New York: Teachers’ College Press 
Columbia University. 1971. Pp. xi+367. $12.50. 

The main body of this book is a collection of nine of the papers which were presented “ү 
symposium held in New York in May 1966. It says something for the state of the technolo а 
written instruction that publication did not occur until December 1971. It is unfortunate # 


the publication was so long delayed for otherwise the work represents a commendable attempt 
establish a fruitful dialogue between applied workers in the field of educational technology 
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researchers in the pure area of verbal learning. Most of the papers include a discussion contri- 
buted by another participant in the symposium and the book concludes with three general 
discussion papers. 

The first and longest section of the book is concerned with verbal learning and connected dis- 
course. Here the emphasis is on the possible application to education of techniques and findings 
from the human learning laboratory. The main paper is a review by Goss on the relation between. 

aired-associate learning and connected discourse. It is in rapidly changing areas such as this 
that the publication delay is so damaging to the book, for the material reported upon is not 
recent enough to satisfy active researchers in the field, nor is the application of these topics 
sufficiently advanced to meet the needs of practising educational technologists. This delay has 
also resulted in a rather curious imbalance in the book. Later sections of the book give cursory 
reviews of what were in 1966 rather esoteric possibilities. Some of these are now of established 
importance and would warrant more thorough treatment. For example, a very brief later section 
of the book contains a single paper reviewing computer applications in the technology of written 
instruction. The author (Max Mathews) and his affiliation (Bell Telephone Laboratories) ensure 
good technological forecasting, for what Bell Telephone Laboratories had in 1966 we are 
getting today, and at least readers in higher educational establishments will probably already 
have access to facilities similar to those described in this paper. These allow, for example, the 
text of written material to be stored in machine-readable form so that it сап be readily edited 
and updated. Whenever required, a camera-ready copy of the material can be output in a form 
which is fully justified, paged, headed and indented. Some text-processing programs will even 
produce a basic index. In terms of effective technology the facility to regularly revise written 
material in the light of its effectiveness will probably have more effect on instructional practice 
in the immediate future than any number of attempts to apply the findings of laboratory research 
on human learning. It is therefore particularly regrettable that readers unacquainted with pro- 
gress їп text processing are not likely to realize on reading this book that it is now a routine 
possibility. Given the availability of this physical technology an urgent requirement is for 
psychologists to develop generally usable instruments for the routine limited revision, based on 
an assessment of student performance, of the text of instructional materials. With systems of 
this kind we would make some real if unspectacular progress. 

There are two remaining sections of formal papers. The first provides a useful introduotion to 
measures of complexity and readability of written material. The second is entitled motivational 
and attention-like factors, but it proves to be mainly about programmed instruction and there- 
fore has dated fairly rapidly. 

The concluding section has the three general discussion papers by Stolurow, Glaser and Lums- 
daine. It is in this section that we see the full import of the note in the preface regarding the 


that they may be published 'else- 
references to them or edit the 


lear idea of their target population 
topic became more fashionable. 
ALAN CLEARY 


Inhibition and Learning. Edited by В. A. Волкез and M. S. Hattiay. London: 


Academic Press. 1972. Pp. xv +568. £7.25. 


The thaw in the relationship between America and the Soviet Union over the last decade has 
not been confined to politics: by a remarkable coincidence, there has also been а quiet revolution 
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in the attitude of American workers in the field of operant conditioning to the theorizing of 
Pavlov and his Eastern European followers. Pavlovian thought, once proscribed as the worst of 
heresies by Skinner, is now so rampant among his spiritual descendants that a special conference 
was held at the University of Sussex in April 1971 to document part of its progress: in the applica. 
tion of the concept of ‘inhibition’ to phenomena observed in animal learning experiments, The 
volume under review contains 20 chapters by a number of different authors who took part in 
this conference. Most of the contributors are American, some are English, and there is one 
contribution apiece from Poland, Hungary and the Soviet Union (though the editors, I believe, 
struggled in vain to bring in more samples of Eastern European research). The book is divided 
into four sections: inhibition and instrumental discrimination learning (six chapters); analogues 
of Pavlovian inhibition in instrumental conditioning (four chapters); inhibition and classical 
conditioning (five chapters); and physiological mechanisms of behavioural inhibition (five 
chapters). The distinction between the first two sections is a particularly fine one to this re- 
viewer ; so that roughly half the book ean be said to be concerned with the various ways in which 
the concept of inhibition has, in recent years, been applied to the phenomena of operant 
conditioning. 

From this point of view, Inhibition and Learning will undoubtedly be essential reading for 
either the research worker or the advanced undergraduate who aims seriously to keep abreast 
of developments in the field of operant conditioning. There are excellent discussions of the 
problems involved in securing an adequate empirical definition of inhibition in the operant 
laboratory in the chapters by Hearst, by Honig and others, and by Terrace. Data which bear on 
this issue, and which are of considerable interest in their own right, are described both in these 
chapters and in others of a more purely experimental bent (e.g. experimenta on the effects of 
response-independent reinforcement, described in the editors’ own chapter; an interesting series 
of experiments on an apparent ‘positive induction’ effect in instrumental learning, which turns 
out probably to be nothing of the kind, described in the chapter by Ison and Krane; Brimer's 
experiments on disinhibition in operant conditioning; and Weisman and Litner's consideration 
of two-process theory as applied to avoidance learning). The section on *inhibition and classical 
conditioning’ also contains some valuable chapters, especially the extension of Wagner and 
Rescorla's mathematical treatment of classical conditioning to inhibitory phenomena, and 
Thomas’s excellent experimental account of the effects of a Pavlovian internal inhibitor on the 
thresholds for direct elicitation of the unconditioned response by electrical stimulation of the 
brain. 

The final section of the book, on “physiological mechanisms of behavioural inhibition’, is more 
of a potpourri. While it contains some interesting experimental reports (e.g. Dickinson’s work 
on septal lesions, Warburton’s work on experimental manipulations of cholinergic systems m 
the brain, and Isaacson's important experiments on the behavioural effects of producing epilepsy 
in the rat’s hippocampus), it is not at all clear how these reports fit in with the preceding sections 
on the theory of learning. One difficulty, pointed out by Douglas in the concluding chapter, 18 
that there is throughout the book a confusion between internal inhibition (as used by Pavlov 
and as applied by some of the authors to instrumental learning) and behaviour based on punish- 
ment. Rather little of the first three sections of the book is concerned with punishment, and much 
of our data on the physiological mechanisms of ‘behavioural inhibition’ is based on punishment. 
Unfortunately, this reviewer found that Douglas's own attempt to clear up this difficulty and at 
the same time offer a general theory of how the limbic system works left confusion worse 
confounded. 

It will be clear from this description of the book's contents that it makes no attempt to covet 
all that one might expect to find under the heading ‘inhibition and learning’. One finds, ы 
example, no mention of personality, in spite of the prominent role which both Pavlov ant 
Eysenck have given to inhibitory learning processes in their theoretical treatments of individu 
differences. Human learning is equally absent. The coverage of the physiological aspects ү. 
inhibition is sufficiently patchy that a better title for the book might have been ‘Inhibition 7 
Animal Learning Theory’. Given these limitations, however, this ought to be an importan 
addition to the bookshelf of many an experimental psychologist; and it should serve 8$ 9 u 
supplement to the undergraduate’s staple diet in learning theory. JEFFREY A. GRAY 
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Purposive Explanation in Psychology. By MARGARET A. BODEN. Cambridge, Mass.: 
Harvard University Press; London: Oxford University Press. 1972. Pp. 408. 
£6.50. 


Teleological and mechanistic explanations of human behaviour are commonly regarded as 
opposed; and explanations of the latter kind have occasionally been attacked by psychologists 
of the ‘Third Force’ as ‘dehumanizing’ and even morally menacing. ‘Only’, says Dr Boden, ‘if 
mechanism can be shown to be fully compatible with moral-psychologieal qualities such as 
purposiveness and freedom, will this ‘‘dehumanizing” effect of non-purposive science be allayed* 
(p. 4). Accordingly, she sets herself *to show that teleological accounts are complementary to 
mechanistic accounts, being neither superfluous to nor incompatible with them" (p. 2). Her 
method of attack is an interesting and novel one. She takes a thoroughgoing and ‘humane’ 
purposive psychology, viz. that of William McDougall, and tries to demonstrate that its 
essential outlines are amenable to computer simulation. She proceeds not by writing a ‘Mc- 
Dougall’ program, but by addueing and extrapolating from extant simulations to show that 
logical features of psychological concepts in general, and of McDougall’s theory in particular, 
can in principle be paralleled on computers. 

Dr Boden pursues this undertaking lucidly and with ingenuity, and it must be said that there 
are many features of MeDougall's system which accord very readily with her approach: ‘They 
[MeDougall's *monads'] are dynamic organizing principles (subprograms, plans), subordinated 
in various degrees to the chief monad, which corresponds to the master sentiment of self-regard 
(masterprogram, metaplan). The chief monad may be ignorant of the detailed purposes of his 
subordinates; similarly a master program may merely name subroutines under its direction, the 
details being independently programmed and inaccessible to alteration by the master program, 
and failure of a given subroutine may or may not divert the overall process to a detailed examina- 
tion of that routine. Malintegration of subroutines may lead to “loops” pursuing goals other 
than the final goal of the master program, which would be equivalent to a dissociation of 
personality, and the various degrees of dissociation might be represented in different simulations’ 
(p. 252). No doubt, transference of the master program to another machine would be the equi- 
valent of metempsychosis. My own suspicion is that, plausible though some of these parallels 
may appear, the conceptual underpinnings of the whole enterprise require & more detailed 
examination than Dr Boden provides. Let us take as an example the term ‘model’. 

Dr Boden relies upon the notion of ‘model’ in her attempt to establish that the behaviour of 
certain complex machines may, unlike that of simple mechanical systems, possess the character- 
istic of ‘intensionality’ (and upon this her claim that teleological accounts are not ‘superfluous’ 
to mechanistic ones depends). ‘Insofar as а machine’s performance is guided by its internal, 
perhaps idiosyncratic model of the environment, the overall performance is describable in 
intensional terms. . .If a human observer, or the machine itself, were asked to say what it was 
doing. . .it would not follow from the truth of “It is trying to find a potato ” that “Tt is trying to 


find a vegetable of the family Solonaceae”. If the machine’s cognitive structure does not include 
any such statement about its per- 


Dr Boden’. iÑ ‘model’ (p. 299) is from Craik: ‘By а model we. . .mean any 
m’s second definition of ‘model’ (p. жер лон ure” to that of the process it 


ause it is not fundamentally different from 
ik is not very clear on the (point 
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structure of its environment. That Dr Boden has such an idea in mind when talking about 
‘models’ is rather suggested by her statement on page 308 that ‘appropriate response [to the 
environment] is a sufficient condition of having a model’. 

But many organisms whose behaviour we would not dream of describing in intensional terms 
none the less clearly in this sense contain ‘models’ of their environments. One might instance not 
just bees (whose dances some might regard as a borderline case), but littoral animals whose 
behaviour in the aquarium continues to match the tidal rhythms of the shore, or indeed such 
devices as Grey Walter’s machina docilis. Thus model-guided behaviour is not per se intensional, 
and if Dr Boden wishes to maintain that ‘models’ confer intensionality upon machines, she must 
either find another definition of ‘model’ or else specify which kinds of similarity of relation- 
structure do, and which do not, constitute ‘models’, and why. 

I cannot help feeling that by blurring the distinction between these two senses of the term 
‘model’ Dr Boden has made the transition between ‘purposive’ or ‘mentalistic’ terminology 
and machine terminology seem easier than it in fact is, and that she has likewise, and with similar 
effect, failed to scrutinize sufficiently various other key terms — such as ‘ goal’, ‘purpose’ ‘pro- 
gramme’ and ‘criterion’. A great deal of spadework remains to be done. 

To McDougall Dr Boden is exceedingly fair. Her book must, I think, constitute the lengthiest 
examination of his system yet published, and it has extensive notes and bibliography. Though 
Dr Boden says (p. 10) that McDougall ‘is more helpfully regarded as an intellectual sparring 
partner than as a revered guru’ she later (p. 325) observes that ‘the conceptual outlines of any 
description of the structure of the mind must be logically equivalent to those of his theory’, If 
any one point emerges clearly from this book it is that there is potentially more to be gained 
from sparring with McDougall than from sparring with most of the psychological theorists who 
have succeeded him. ALAN GAULD 


The Double Brain. By S. DIMOND. Edinburgh: Churchill Livingstone. 1972. Pp. ix + 
229. £3.50. 


The theme of this book is that two brains are better than one: or that functions are duplicated 
rather than specialized in the two hemispheres of the mammalian brain. The author maintains 
that the brain of mammals is a double brain with each hemisphere being a single channel of 
limited capacity. In support of his thesis he reviews a wide range of evidence. In the first chapter 
he briefly describes the evolution of the vertebrate from the invertebrate brain, and considers 
speeulation on why two hemispheres evolved and why the representation of the sensory and 
motor systems is crossed. Chapters 2, 3 and 5 review evidence from studies on animals using 
Spreading depression, section of the forebrain commissures and unilateral lesions. The author 
concludes on the basis of these studies that in mammals other than man the two hemispheres 
perform identical functions. The results of similar studies on man are reviewed in chapters 
4 and 5, and it is argued that they suggest that visuo-spatial abilities are more strongly repre- 
sented in the right hemisphere than in the left in right-handers, but that language is not as 
exclusively represented in the ‘dominant’ hemisphere as was once believed. More evidence 18 
reviewed in chapters 7 and 8 which suggests to the author that the notion that a single hemisphere 
controls one hand, or that a single hemisphere owns language, is oversimple. The last body of 
evidence reviewed, in chapter 6, comes from studies on normal human subjects in which stimuli 
are projected to the two hemispheres. Here the author describes his own studies, from which he 
concludes that two hemispheres can handle conflicting messages better than one. The last two 
chapters, 9 and 10, summarize the argument, criticize old views of cerebral dominance, and suggest 
how integration takes place between the two hemispheres. К 

This book сап be evaluated in two ways : as a review of studies of callosal function and domin- 
ance, and as an argument for a particular thesis. As a review it covers much of the ground cove! i 
by Gazzaniga in The Bisected Brain (1970, Appleton-Century-Crofts) as well as other materia 
Some of the discussion is useful; for example, on the problems in the use of spreading depression: 
or the review of the early literature on callosal functions. Dimond’s book is useful in cover a 
wider area than Gazzaniga’s. But it has several faults which decrease its value. Some of # ^ 
studies mentioned are very poorly explained; for example, no one who did not already Kap 
could understand the experiment of Trevarthen (Science, 1962) as described on page 42, 07 ° 
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as described at a second attempt on page 51. It is particularly unfortunate that it is sometimes 
difficult to reconstruct from the author’s description of his own experiments, in chapter 6, 
exactly what he did. The optic chiasm is mentioned on page 40, but the description of the arrange- 
ment of fibres within it would not enlighten the uninitiated. They have to wait till page 115 for 
a diagram which might help. Finally, the reviews are not uniformly up to date. The study of 
Ettlinger and Morton (Science, 1963) is quoted as showing the absence of tactile transfer in 
rhesus monkeys after section of the corpus callosum, but no mention is made of the much more 
extensive studies from the same laboratory which have not only shown that there is very good 
transfer, but also suggested why earlier studies failed to find it. As a review, then, this book 
covers a wide area, but not very well. 

Ав an argument the book fails to make its case. While the author acknowledges on page 60 
that the interpretation of results from patients with section of the corpus callosum is complicated 
by their epilepsy, he fails to consider whether the existence of some language comprehension in 
their minor hemisphere might not be due to the effect of long discharging lesions in the major 
hemisphere of these patients. His review of animal studies of lateralization of function is con- 
fined to studies of handedness, and fails to review those studies in which the effects of left- and 
right-sided lesions have been compared in an attempt to look for the beginnings of hemispheric 
specialization in animals. The author's argument is also weak when he suggests that the ‘domi- 
nant’ hemisphere in man may only have an organizing function for speech, since he does not 
provide any strong evidence that in the majority of right-handers speech comprehension may 
be disturbed by posterior lesions of the right as well as of the left hemisphere. The argument is 
further not helped by the occasional use of empty phrases like ‘cross-talk’ or ‘cross-switching’ 
between the hemispheres, words which only conceal our ignorance. But most important of all 
the argument sometimes seems to be directed against a straw-man who apparently believes 
that ‘one hemisphere is non-functional or vestigial’ (p. 196). But no one believes that man has 
half а brain; and most of us believe that he has one brain with some specialization of the two 
hemispheres. R. E. PASSINGHAM 


Limbic System Mechanisms and Autonomic Function. Edited by С. Н. Hooxman. 


Springfield, Ill.: Thomas. 1972. Pp. xviii + 294. $28.50. 
ented to a conference held on an unstated date in 


Toronto. As is all too common in such collections, a large amount of space is devoted to reporting 


the open discussion following most of the papers. Whilst the ensuing discussion may contribute 


much to tho value of a paper for the conference participants it is rarely so effective for the 
‘ote about a quarter of the 


reader. The editor’s desire to include discussion has led him to devote a г 
book to it. To have a chapter in which the space containing discussion is well over twice that 


required for the initial presentation is surely letting enthusiasm go too far. М, p 
Most of the papers are by scientists not well known to psychologists and the bias is heavily 
towards physiology and anatomy. There is one specifically pharmacological contribution and a 
number of chapters do contain some material of psychological relevance. The first two chapters, 
by Hoff and Nauta respectively, are introductory in nature, giving an interesting historical 
account of ideas relating to the cerebral control of autonomic activity and. a detailed anatomical 
description of how this control is exercised. This latter paper is heavy going for those without 


Some sophistication in neuroanatomy. 
The bulk of the book contains contributions dealing 


This book is a collection of papers pres 


Physiological fact that the cardiovascular system has controlling effects on brain fune 
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are mediated by visceral afferent feedback mechanisms’ and goes on to describe some рю. 
liminary attempts to prove this case; this time by using cats as subjects. 

Other papers of psychological interest are those by Hugelin who is concerned with bodily 
changes accompanying arousal and attention, and McLean who wishes to get at the physiological 
mechanisms underlying our ‘sense of individuality’. In practice, McLean’s aim is much more 
modest and concerned with the mechanisms by which exteroceptive input can reach the limbic 
system. Those who are inclined to agree that ‘The candour of emotions is commensurate with 
the homeostatic visceral equipoise and with the stereodynamic symmetry of its somatic ех. 
pression’ will also enjoy the rest of Yakovlev’s closing comments ! 

This is not a book that has its primary appeal to psychologists but it does contain some 
psychologically relevant material. Those with the appropriate specialized interests may wish to 
see a copy in the library of their institutions. Neither the content nor the cost is such as to 
recommend it for individual purchase. EDGAR MILLER 


Languages of the Brain: Experimental Paradoxes and Principles in Neuropsychology. 
By К. Н. Рвіввлм. Englewood Cliffs, N. J.: Prentice-Hall. 1971. Pp. xiv +432. 
£4.15. 


In grappling with Pribram's book the reader will feel like Jacob as he wrestled with God. 
Sooner or later his mind will be put out of joint, but if he holds on long enough after this he may 
gain some important insights into the phenomena of neuropsychology. Despite the preface and 
epilogue, one is still left uncertain about what is being done in the book. Confusion operates both 
at the macroscopic and the microscopic level. Many individual sentences are difficult to under- 
stand even when one thinks one knows in advance what is going to be written; for example, on 
page 262: ‘Thus simple, haphazard, contiguity per se as the agent in learning does not exist and 
must be replaced by a biological concept based on competences: sets of occurrences (basically 
innate, though they become modified by experience) are encoded as central states whieh become 
competent to process subsequent occurrences as stimuli.' This could surely be paraphrased to 
advantage! Even when the ideas have been grasped the reader may be unclear about how they 
are related or indeed whether they are meant to be related. The difficulty arises here partly 
because the book is a mixture. Tt is not a textbook but rather a gallimaufry of theorizing, personal 
history, history of psychology, anecdotes and descriptions of salient experimental findings and 
the central ideas associated with them. This variety gives the whole an elusive, protean quality. 

The book is divided into four parts. Part 1 analyses basic brain processes such as lateral 
inhibition and slow junctional potential changes. Part 2 examines the brain’s role in psychological 
activities such as perception and motivation. Part 3 is concerned with the neural control of 
movement, action and related learning processes. Finally, Part 4 addresses itself to ‘the structure 
of the communicative process’ and concludes with an attempted resolution of the mind-body 
problem. The parts are sufficiently independent of each other to be read in any order and possibly 
the best way to approach the book is to select chapters of interest and read them first. Certain 
theoretical motifs do, however, recur and underlie many of the other ideas that appear. These 
motifs are based on analogies between neuropsychological processes and those processes which 
are studied by scientists in other disciplines such as engineering, computer science and laser 
photography. Pribram has written Languages of the Brain with such intelligent laymen in mind 
and his theories of the brain’s use of holographic-like processes in perception, memory storage 
and even in action, his emphasis on feedback and feedforward control systems and the embryo- 
logical induction analogy of behavioural reinforcement should be more readily understood by 
this group of readers than by the philistine psychologist. The language used to describe thes? 
ideas is different from that normally employed by such psychologists. This has the advantage 0 
allowing heuristically valuable reformulations of problems but makes it difficult for those 
previously unacquainted with the new terminology to assess whether the revised version merely 
redescribes the phenomena in question or whether it constitutes a new theory. ИЛ 

The subtitle of the book is ‘Experimental Paradoxes and Prin ciples in Neuropsychology ‚Т А 
paradoxes are those that arise when different experiments seem to suggest conflicting interpret 
tions or when one class of experiments appears to imply that well-known psychological pns 
mena should not occur. For example, frontal- and temporal-lobe surgery has different p 
on memory and emotion in man than in other species. In his chapter on symbols, Pribram arg 
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that this discrepancy can be explained in terms of man’s unique symbolic capacity. Another 

aradox of central importance in the second part of the book concerns the conflict between the 
results of lesions of sensory systems and the anatomical arrangements of these systems which 
maintain a topological correspondence between receptor surface and the cortex. This conflict is 
resolved in two stages. It is first shown that the postulation of neural feature analysers can cope 
with some of the data, but Pribram then urges that these mechanisms are inadequate for sophisti- 
cated perceptual activity. He then introduces the holographic model of neural coding to explain 
how such activities could be mediated. The use of this framework of paradox and explanation 
in terms of recent psychological theories of wide currency and of Pribram’s own theories and 
experimental findings is not always as straightforward as the above examples suggest. None the 
less it does present a refreshing contrast to the rather flat approach to neuropsychology that 
one often finds in textbooks. 

The book is copiously illustrated and the illustrations are usually (but not always) clarificatory 
of what appears in the text. Pribram generously acknowledges ideas and even quotes at length ` 
two excellent passages from Rock and Von Békésy, among others. His anecdotes are extremely 
interesting. For example, in chapter 10 he describes how Brobeck and Anand serendipitously 
discovered the lateral hypothalamic feeding system. He covers much of the exciting experimental 
work that has been carried out in recent years and is constantly producing striking and pro- 
vocative ideas to account for their results. Some of these ideas are presented in such a way as to 
misload the naive reader into believing them to be established. Most of them are, in fact, polemical 
and rest on evidence which is, as yet, flimsy. However, if one bears this in mind and accepts the 
tortuous style, this is a book which can be strongly recommended to psychologists because of its 
stimulating ideas and passion for explanation on the grand scale. ANDREW MAYES 


Perception in Everyday Life. By S. Howard Вавтгву. London and New York: Harper 
& Row. 1972. Pp. іх + 325. £5.60; paper, £1.85. 


In the first edition (1958) of his Principles of Perception Bartley deals in the penultimate 
chapter with ‘Psychology in Everyday Life’ and discusses 13 situations, including ‘driving on 
ап icy road’, ‘looking down from a high building’ and ‘attending a symphony concert’, in 
terms of the perceptual activities involved in these situations. Readers who are familiar with the 
chapter will have some idea of what to expect from the new book bearing the same title. 

Apart from some brief introductory sections, the book consists of 53 essays, from 2 to 15 pages 


long, which deal with the five perceptual systems and with some more general matters, such as 


sensory deprivation and reduced awareness. Although sometimes concerned with mechanisms, 
ption and the essays tend to 


Bartley is generally more interested in the personal aspects of perce} ‚ув tend 
emphasize the emotional effects of perception and its role in need-fulfilment. The distribution. 
of essays over the perceptual systems reflects, perhaps, the same emphasis, since almost: half of 
the total is devoted to the basic orientation and haptic systems. These essays range over motion- 
sickness, dizziness, riding a bicycle, surrogate mothers and contact comfort, ‘encounter’ groups, 
relaxation, massage, sauna baths, and transcendental meditation, and serve to remind us not 
only of the importance of the somaesthetic senses but of how relatively little attention they 
have had from psychologists. 

Apart from Richard Doty’s essay on the role of olfaction in man, the essays on taste, smell 
and hearing are less interesting, but in the dozen on vision, the first on ‘People with and without 
Sight’ is especially good on what it is like to be blind and on the impoverishment of touch that 


comes from lack of vision. » 
The approach, in Bartley’s own words, is ‘informal, not too rigorous and perhaps sketchy in 
Places’, The book suffers at times from some uncertainty about the audience intended and there 
are also parts where it gives the impression of being a transcript of a tape-recorded lecture. 
D espite shortcomings, the book makes a useful supplement to the normal textbook on. perception. 
P. MCEWEN 
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Language and Social Behaviour. By W.P. ROBINSON. Harmondsworth: Penguin 
Books. 1972. Pp. 223. 60p. 


Alternative, though not better, titles for this book by Peter Robinson of the University of 
Southampton would be ‘Micro-sociolinguisties’ or “The social psychology of language’; in other 
words, the author is primarily concerned with language in face-to-face interaction. This area is 
such an obvious and indeed central one for social psychologists that their relative absence from 
American sociolinguisties remains a puzzle — Roger Brown, of course, being a very honourable 
exception. Robinson’s book encourages one to think that the more active and intelligent involve. 
ment in this field of European social psychologists such as Moscovici and Rommetweit is being 
continued. 

The two, not unrelated, functions of this book are to introduce readers to many of the inter- 
dependencies between language and social behaviour and to argue the case for a more functional, 
rather than structural, approach to language. The book starts too diffidently, with an intro- 
ductory chapter which tries to squeeze in necessary background, but then picks up at once with 
two chapters which very deliberately take the currently unfashionable position that the study of 
language should stress its functions and that systematic taxonomies of functions should be pro- 
duced. Practising what he preaches, Robinson produces his own taxonomy, which, while 
obviously open to criticism, permits the reader, in a concrete way, to appreciate better the value 
of and difficulties in such an approach. 

This taxonomy then provides a loose framework for the rest of the book, with different chapters 
focused on different functions. Selective reviews are given of language marking both emotional 
states and more permanent personality and social identity characteristics. Perhaps the most 
interesting feature here is the critical appraisal of claimed relationships between accent and 
perceived identity. A lively chapter on language as a marker of role relationships is followed by 
a brief, perhaps too brief, account of the regulation of encounters. Functional differences between 
social classes in their uses of language are treated in two chapters. In the first, Robinson gives 
a loyal outline and defence of Bernstein’s views, including the argument that the qualitative 
differences in codes were always intended to lie with language functions, not structures, In the 
second, Robinson starts to put function and structure back together again in the course ofa 
summary of research, including his own interesting work, on social class differences in mother- 
child interactions. That might have been a better ending than the rather general overview which 
followed. (Some books should not have first and last chapters !) 

In addition to the functional framework, the author’s style also gives coherence to the book. 
Whereas in choice of content, he is pleasingly catholic — using material from linguistics, sociology 
and the philosophy of language, as well as from social and general psychology — in style of 
presentation he is distinctly a psychologist. His strength is in selecting a limited number of 
empirical studies on a topic, critically assessing the methods used and the conclusions that can 
be drawn, and then suggesting further questions that could be tackled empirically. Thus the 
book is suitable for the final-year undergraduate and beginning postgraduate, as à potential 
source of projects and theses as well as an introduction to the area. Psychologists wanting a 
brief account of this new field and linguists and others wishing to gain a social psychological 
perspective should find it very helpful. Even the rare individual who is already a specialist will 
find points of interest in the proposed taxonomy, in other parts of the text and in the 200-item 
bibliography. 

Micro-sociolinguistics, though potentially very fertile, is still difficult to think about gyste- 
matically. The fact that books of readings are more common than cohesive texts testifies to u 
absence of coherent frameworks. Robinson's book does not, and does not claim to, provide 
the overall framework that is needed, but it is an intelligent account of one part of such a аа 
It is a book I would have been pleased to have had as а hardback; at 60р it is a ridiculously 80% 
bargain. COLIN FRASER 
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Language Development: Structure and Function. By Рипар S. Dare. Hinsdale, Ш.: 
Dryden Press. 1972. Pp. х +321. Price not given. 


Most recent books on language development have been reports of symposia which, although 
loosely held together by editorial comment or a common theme, leave the reader without an 
overall picture of the process of acquisition, At a time when interest and research has been 
intensified, as in the last decade, this is understandable, but students would welcome the 
appearance of a coherent account. 

Dale sees his book as an attempt to bring together work from various academic disciplines, 
notably linguistics, psychology, education and sociology, with a view to giving the reader a 
working insight into the various technical terminologies. This is not an easy task and it is difficult 
to see for whom he is writing. Advanced students might do better to read within each discipline, 
for the assumptions, methods and vocabularies of psychology and linguistics, for example, 
require some careful attention if the contributions of workers in those fields are to be fully 
understood. Moreover, Dale pays insufficient attention to the presuppositions and methods from 
which the technical vocabularies are derived. Other students are likely to find that the way 
attention is paid to terminology obscures the main interest in language development. 

Although the book has the merit of single authorship, it does not leave the reader with the 
feeling that the subject has been treated in anything but a fragmentary way. Rather than pre- 
senting a frame of reference within which recent work might be discussed the author selects 
what he considers to be key questions and then proceeds to present relevant information. 
Undoubtedly he packs much into his book, and the content, ranging from aspects of the de- 
velopment of syntax, semantics, phonology and reading to dialect differences and education, 
also includes discussion of hypotheses about the structure and function of language. This is a 
wide coverage indeed, and there is much of interest, but the task is beset with problems which 
are not resolved. 

First there is а bias towards accepting without critical examination some of the assumptions 
inherent in the views of those linguists who have concerned themselves with problems of the 
acquisition of syntax. For example, Dale inclines to the view that the child acts like a linguist 
faced with a novel language, and he is far from explicit in his views of the nature of syntax in 
child speech. He presents an initial account of the syntax of adult forms, following this with a 
description of structure and structural change in child speech and discussing hypothesized innate 
competence without bridging the gap between. The essential problem of what the observer is 
doing when he imposes structural descriptions on either adult or child forms is not clarified. 

A further problem is that language acquisition implies a command of both form and meaning 
and these are intimately related. The linguistic theory to which Dale repeatedly turns has tended 
to treat syntax and semantics separately, with the result that children are thought to acquire 
separate syntactic and semantic systems as parts of their knowledge of language. Any adequate 
treatment of language development must consider whether such a distinction is meaningful, 
especially seeking empirical findings about ambiguity and paraphrase in child speech, It is not 
enough to point to possible distinctions in adult forms. i 

It was concern with the problems of ambiguous and paraphrased forms that in part prompted 
Chomsky to talk in terms of the ‘deep’ and ‘surface’ structures of sentences, paraphrase being 
the case when transformations of the same underlying structural relations yield. different 
Surface forms, and ambiguity being the case when different: underlying structural relations yield 
the same surface form. Linguistie competence implied knowledge of both deep structure relations 
and transformation rules. Since children acquire transformation rules later than they construct 
plete and non-imitated utter- 


two- and three-w а ince the forms of these incom} 
ord remarka; Boga lations of adult sentences, it has been 


ances can be interpreted as matching the deep structure ге д 
Proposed that ЫШ children M some irs competence to their language learning — that 
they talk in ‘deep structure’. Dale's account of acquisition accepts this view. However, since 
those children’s remarks that are comparable with adult forms happen to be representative of 
alimited set of adult forms in which there is a direct one-to-one mapping of the principal elements 

9m deep to surface structure, it is just as reasonable to talk in terms of learning surface forms 
88 to hypothesize a knowledge of deep structure. An account of such learning would necessitate 
Investigation into the child's comprehension and production of remarks in a variety of situations — 


21 Psy 64 
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a psychological investigation in fact — but this might ultimately be more useful and true than 
positing a hypothetical innate linguistic competence. 

Resting, as he does, on linguistic theory Dale also talks in terms of phoneme-based learn; 
and attributes the child’s learning of the sound patterning of language to a phonological com. 
petence. He discusses learning to read in terms of knowledge of the deep and surface structure 
of the sound patterns of words. This is again to place a great deal of weight on a particular 
kind of linguistic theory and on hypothetical constructs as explanatory mechanisms rather than 
summary statements. 

Although Dale presents a wide coverage of a great deal of recent work in language develop. | 
ment, his book lacks coherence because there is no clear frame of reference, important theoretical 
assumptions are not examined and related, and understanding of what children actually do is 
almost lost in well-meant but not too successful attempts to cope with the technical terminology 


of different disciplines. HAZEL FRANCIS 


Language of the Mentally Retarded. Edited by RICHARD L. SOHIEFELBUSOH. Baltimore, | 
London and Tokyo: University Park Press. 1972. Pp. xxii+ 252. $12.50, 


This book is yet another report of conference proceedings sponsored by an organization. It 
suffers from most of the usual shortcomings of such productions, and in addition from the fact 
that so little is known about the language of the mentally handicapped. 

Like similar volumes, this book appears to contain few accounts of research projects which 
cannot be found reported in journals. It does present two or three chapters which serve the func. 
tion of review articles, but it also contains other didactic chapters which one might expect to 
find in an introductory text to psycholinguisties. In brief, the function of the book is completely 
unclear; the editor states: ‘this publication should thus be considered as the beginning of a 
series of efforts to analyse progress in the Centers for Mental Retardation and Related Aspects 
of Human Development.’ There seems little justification for making a profit by conducting one's 
analysis in print. 

The lack of knowledge of and research into the language of the mentally handicapped is made | 
abundantly clear in the nature of the material covered. The first section contains chapters in | 
normal language development which pay lip-service to the title of the book in their last para- 
graphs. Later chapters relate to deafness, mild dysphasia, and short-term memory. Clearly the 
definitions of ‘language’ and ‘retardation’ have been stretched to the limit — the title is mis- 
leading, and no attempt is made to tie up conceptually the wide range of areas covered. | 

Chapters of particular interest to this reviewer were those by Bloom and by the behaviour: 
modifiers (Bricker, Baer and Risley). The former shows how an analysis of the behavioural 
context of utterance suggests that the child requires certain cognitive skills before he can use the 
pivot-open construction meaningfully; he may need, for example, to be able to distinguish the 
presence and absence of a referent, its presence in a usual and an unusual context, and the motions 
of actor and acted upon. The latter indicates the sophisticated nature of behaviour-modification 
techniques; there is evidence that rule-governed behaviour (e.g. plural construction, pivot-open) 
can be taught. And there is stress on the desirability of using reinforcers intrinsic to the com 
munication situation. However, there is little discussion of what criteria should determine the 
choice of target behaviour. Should the handicapped child be taught the constructions which 
normal children of just above his linguistic level have mastered? Or, if cognitive skills are а | 
necessary condition for meaningful use of a construction, should these skills be taught first? An ; | 
there different criteria for children whose speech is delayed and those whose speech is ded 

However, one must conclude that this book is a mistake. Its misleading title, its varied conten! | 
and its lack of any conceptual framework result in its revealing only how little is know? abou 
language in the retarded. PETER HERRIOT 


Studies in Dyadic Communication. Edited by А. W. Samay and В. Pore. Oxford: 
Pergamon Press. 1972. Pp. viii+336. £5.50. 


This book consists of an introduction and 12 separate articles on aspects of b ; 
speech, and body movement and gesture. The articles have been brought together become j 
are, with two exceptions, derived from papers given at a conference on interview те 
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Otherwise the articles are a somewhat mixed bag. One thing they have in common, which meets 
with the whole-hearted approval of the reviewer, is a concentration on detailed analysis of be- 
haviour, and a virtual absence of rating and self-report data. It is very easy to study gesture, 
speech, etc., by asking a panel to rate it, but the information obtained is of dubious value, where- 
as it is very difficult to describe and classify behaviour objectively. Apart from this common 
feature the articles vary a great deal in a number of respects. Some are descriptions and integra- 
tions of a number of years of research, such as the excellent papers of Siegman and Pope, and 
Dittman, whereas others describe one experiment or the detailed analysis of a section of behaviour, 
such as the papers by Kendon and Mahl. The type of research described varies considerably also. 
Siegman and Pope’s work is all conventional psychological experimentation, with groups of 
20 subjects in two by two designs, analysed by analysis of variance. Freedman’s discussion of 
‘body’ and ‘object-focused’ movements in psychiatrie patients does not present data in a 
systematic way at all, but cites rates of different types of movement for two groups, without 
saying how large the groups are or whether the difference is significant. He also discusses at 
length a single interview and draws conclusions from the events in it that most academic psycho- 
logists would consider rash and unjustified (especially given the notoriously large individual 
differences in body movement and gesture). 

The theoretical background of the authors also varies considerably. Siegman and Pope use 
orthodox psycholinguistie and psychological concepts, but several of the authors — Freedman, 
Mahl, Aronson and Weintraub — favour psychodynamic explanations. Thus Mahl says of one of 
his subjects that under delayed auditory feedback ‘the underlying psychotic affective and 
ideational tendencies episodically became more manifest’. Feldstein’s paper on temporal patterns 
of speech uses a set of automated measures, and then presents в mathematical model using the 
‘conventions of elementary quantification theory’ (which conveyed little or nothing to the 
reviewer and a selection of his colleagues). 

The best articles are those by Siegman and Pope, Dittman, and Kendon. Siegman and Pope, who 
contribute two papers, present a series of interesting experiments on the effects of variations 
in how the interview is conducted, on a wide variety of measures of the interviewee's behaviour. 
Their results are particularly interesting because they test some current ideas about how inter- 
views should be conducted and find they are incorrect. For example, most interviewers think 
open-ended questions will get more psychologically meaningful information out of the inter- 
viewee, but Siegman and Pope found that answers to open-ended questions were more superficial 
(albeit longer) than answers to closed-ended questions. Their results on interviewer-warmth and 
interviewer-status are also quite surprising. 

Dittman’s and Kendon’s articles are both concerned with body movement, which has proved 
one of the most difficult types of ‘non-verbal behaviour’ to study, simply because of the amount 
of information involved. Dittman’s paper — which is less formally presented and moro readable 
than the rest — is concerned with the relationship between body movement and clause bound- 
aries. Most research on body movements still thinks of them as signs of emotional reaction; 
however, Dittman finds a reliable, but not very large tendency for them to come at the beginning 
of the phonemic clause and suggests that some sort of motor-overflow from the speech process 
might be producing them. Kendon’s paper is also concerned with the relation between body 
movement and speech, and is a most impressive piece of research. He has drawn up в detailed 
analysis of the structure of the speech, in the form of a ‘tree’ diagram, with intonation, stress 
and paralanguage added, and has matched this structure to a parallel structure of hand and arm 
Movements. Тһе analysis was done using frame-by-frame projector and a sound reader, and is 
a model of thoroughness — the sort of research that is often proposed, outlined and talked about, 


E which is rarely done. delayed auditory feed: 
ome of the ot! als ry interesting. Mahl’s research on delayed auditory teed- 
ө other papers are also ve g xample, one of the subjects, 


back during a clinical-type interview is particularly tantalizing. For e: one! , 
when unable to hear himself speaking, changed his voice completely from being ‘overly refined 
to a harsher, more masculine, lower social class dialect, and switching the delayed auditory 
feedback on and off altered the voice style, as if it too were being switched on and off. This sort 
of effect — while it is not the sort of neat quantifiable result psychologists prefer — is obviously 
Korth pursuing and needs some sort of explanation. Webb’s paper on ‘automated interviews 5 
in which the subject is interviewed by а programmed tape-recorder, is also interesting for the 
ingenuity of the experimental methods. 
21-2 
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Altogether this book will be of great interest to anyone in the field of non-verbal communica. · 
tion or interviewing, and, considering the number of tables and complicated diagrams, is fair 
value for money. M. 00 

* COOK 


The Social Animal. By Етллот Aronson. Reading: W. H. Freeman. 1972. Pp, xiy+ 
324. £1.40. 


The Social Animal, which is all about man and scarcely even mentions other species, is a book 
with absolutely clear-cut aims: “The purpose of this volume is unashamedly (but with some 
trepidation) to spell out the relevance that sociopsychological research might have for some of 
the problems besetting contemporary society’ (p. xii), ‘it is meant to be a brief introduction... 
not an encyclopedic catalogue’ (p. xiii), ‘[it] was written for students, not for my colleagues’ 
(p. xiv). The intention, therefore, is to interest and motivate American students at an intro. 
ductory level, and the approach in presentation is thus deliberately parochial. That parochialism 
raises a central problem for a British reviewer: to what extent is this book relevant in his own 
parish, to the British student or British teacher? 

There can be no doubt of Aronson’s contribution to and standing within social psychology, 
both as an experimenter and in his development of dissonance theory. I am also reasonably sure 
that the bite and vitality with which he presents a case are the marks of a very fine teacher, 
This book too has a number of qualities and interesting features which make it worth reading, 


Nevertheless, it is not a book I can recommend as the core or text for a course in social psychology, | 


whether at a college of education, polytechnic or university: it is too selective, too purely de- 
scriptive, and intellectually or conceptually too undemanding. 

The substantive topics covered are conformity, mass communication, self-justification, human 
aggression, prejudice, attraction and sensitivity-training groups, with a brief concluding chapter 
on the practical and ethical problems of experimentation. Much the best chapters, in the 
sense of being well-rounded, are the first two, on conformity and mass communication. On 
conformity, for instance, the treatment of compliance and acceptance is simple and lucid, and 
so is the discussion of the effects of primacy and recency in the chapter on mass communication, 


Thereafter, the quality of the book, in my view, begins to decline. It may be relevant to note that | 


it was apparently written during one sabbatical year, and it is possible that these first chapters 
in sequence were also the first to be written in time. The style, for instance, deteriorates, во that 
by chapter 8, on T-groups, it becomes repetitive even in its apologies for writing about T-groups. 
But there are more fundamental weaknesses. Я 

The chapter on self-justification is, of course, an exposition of dissonance theory; and, ав its 
title suggests, it focuses attention particularly, and usefully, on the important interplay of 
dissonance and self-image. But it is also symptomatic of the most basic and serious flaw of the 
book: there is no indication anywhere that dissonance theory has been questioned; there is 10 
reference to any other form of consistency theory, let alone to alternative, ‘behaviourist 
accounts such as Bem’s; nor is there anywhere even a passing mention of such ‘classic’ critiques 
of dissonance theory as that by Chapanis and Chapanis, or that of consistency theories by 
McGuire. In effect, Aronson takes up a distinct theoretical position, which is, of course, quite 
permissible, but he presents it as an undisputed fact — and that is indefensible. 

This flaw is all the more curious because in other respects the book is open-minded and by n0 
means simplistic. Although Aronson is very much concerned to show the relevance of 800 


psychology to everyday problems, he does not pretend that social psychological research oan | 
offer simple solutions. On the contrary, he is repeatedly most careful to point out contradictory ' 


evidence, and to stress that the solutions will indeed not be simple. 

The fundamental weakness of this book, then, can perhaps be best described in the languag? 
of Piaget: it functions at the level of concrete operations, but is lacking at the level of concept” 
analysis and argument. It presents the student with findings, and particularly findings wh 
may have some bearing on everyday life; it also shows that the evidence is at times contra 
dictory; but it does not give him the conceptual tools and skills which would help him to thi 
about these findings, or about possible resolutions of the contradiction. :tudes 

To this must be added the gaps in sheer content. There is no substantive treatment of attitu 1y 
as such, nor of role, or leadership, or socialization; and even for an introductory text it is simp f 
not good enough to confine the study of behaviour in and of groups to a discussion of T-groups 
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By and large this is a book which avoids areas which raise conceptual problems, and where it 
cannot avoid them it mostly makes somewhat uncritical use of the concept of dissonance. 

It may be that Aronson’s approach meets the needs of American freshmen — though I have 
some doubts even about that. Thestyle has pace but is colloquial to the point of being patronizing: 
to succeed in the gutsiness of Raymond Chandler one has to have the ear and timing of a 
Chandler; this sometimes reads more like an Enid Blyton version of Mickey Spillane. 

Finally, as a teacher myself, I believe that our students, even the less academic amongst them, 
come into higher education not only to learn facts, but to acquire intellectual skills — from the 
start. The Social Animal will not give them this. Paradoxically, however, it does have something 
to offer to the teacher, to Aronson’s colleagues, despite his disclaimer: it does suggest ways in 
which we might make our teaching sometimes more ‘relevant’. PETER KELVIN 


Moral Learning and Development, Theory and Research. By DOUGLAS GRAHAM. 
London: Batsford. 1972. Pp. 317. £3.00. 


In this book, Douglas Graham patiently describes the findings and views of writers on moral 
learning and development. He does them justice: his adverse criticism is both sympathetic and 
fair. 

His distinctive approach has certain unfashionable consequences. The book is but loosely 
integrated, for it is ordered more around persons than by topics. Half the chapter headings 
specify names, and in the remaining chapters it is none the less the faithful representation of 
different writers’ views which prescribes the approach to the subject in question. The author's 
wide sympathies bring many speculative issues to the fore. Nice distinctions — as between fear, 
guilt and shame — are not abandoned in over-hasty enthusiasm for theoretical purity, although 
his discussion of ‘how many types and stages’ suggests the debate concerning angels on a pin's 
head. The essential continuity of work in this area is stressed, as in the recognition of MeDougall's 
influence on theories of stages in normal development. Conclusions are not laboured. They 
emerge throughout in sensible, very occasionally tart comments on the varied contributions he 
surveys. For example, the irrelevance of much criticism of Piaget, the urgent need of good cross- 
cultural material (especially in relation to Kohlberg’s work), the technical reasons for the in- 
conclusiveness of work оп sex differences in moral behaviour, the too narrow spectrum of parental 
behaviour surveyed in research on early experience, the compatible aims but topical divergence 
of different investigators — these all become apparent as the text progresses easily from one 
vantage point to the next. 

The approach does create problems, Graham does not altogether cope adequately with the 
difficulty of describing the more extravagant psychoanalytic notions without passing judgement 
in the light of available evidence. Inevitably, the earlier chapters make comparisons, confusing 
to new students, with views and theories appearing much later in the book. The wide scope 
occasionally precludes adequate description of experimental details, sometimes with misleading 
consequences. Concentration on writers avowedly concerned with moral learning and develop- 
ment produces an over-emphasis on personality theory, and insufficient treatment of social 
context. The inadequate account of recent work on the social conditions of altruism is a case in 
point, although the failure to note the relevance of small group theory and research is а more 
important omission. His reluctance to make generalizations occasionally irritates, as when both 


inconsistencies and similarities between different learning theorists are largely ignored. This is, 
however, a satisfying book. It provides a comprehensive, readable, unpretentious survey of 
theoretical work in the field, with due regard to the subject’s history. It may not provide the 
student with a feverishly up-to-date account of today’s experimental preoccupations, but it will 
help him evaluate them. S 

In his final conclusions the respective contributions of learning theory, psychoanalysis and 


Cognitive-developmental theory are briefly related, and it is argued that their deficiencies stem 
the self concept’. Our ignorance in that 


largely from a ‘relati f 

ive neglect of the moral aspects о а а 
Tespect should be borne i cu by the increasing number of moral educationalists who would 
Seek to teach ‘moral skills’ to children- GEOFFREY М. STEPHENSON 
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The Social Influence Processes. Edited by J. T. Tepuscut. Chicago: Aldine-Atherton, 
1972. Pp. x +432. $10.75. 


The redefinition of social psychology, the need for a comprehensive theoretical treatment and 
a search for a new paradigm are themes which are to be found repeatedly in recent publications, 
From this point of view the reviewed book is not an exception. What, however, is remarkable, is 
the persistence with which J. T. Tedeschi, who is not only the editor but also the co-author of 
three significant articles out of the eight in the book, reminds the reader of the present unsatis- 
factory state while finding most of his inspiration in the reinterpretation of current research, 

The first chapter, ‘Power and Influence: An Introduction’, sets the tone for the whole book: 
social psychology, which should be redefined as ‘the study of the influence processes’ (p, 41), 
erroneously ‘still draws its explanatory concepts from individual psychology’ rather than 
searching for an explanation of social behaviour. The use of concepts representing the relation- 
ships between actors is required to identify the influence means and the nature of resistance, in 
contrast to the present attempt to explain influence processes on the basis of the individual's 
strain for balance or reduction of dissonance. Analysing ‘The Construction of Social Reality’, 
McLeod and Chaffee also emphasize the study of the interpersonal character of persuasive com- 
munication rather than the study of the final effect, i.e. the amount of persuasion, as is usual 


in the Yale tradition. A model of communication processes in a family unit is constructed in | 


terms of Neweomb's A-B-X paradigm. In ‘Power and Personality’ Minton proposes а multi- 
variational approach to a personal construct of power which is analysed from the four distinct 
aspects, motivational, manifest, subjective and potential. Personal power is viewed as the 
function of socialization process. The basic idea of the next chapter, ‘Cognitive Complexity and | 
Social Influence', is that the effect of any influence attempt is determined by the interaction of. 
target complexity with source and message complexity. Walster and Abrahams investigate the 
relationship between ‘Interpersonal Attraction and Social Influence’, reviewing the antecedents | 
of both and consequently speculating about their effects on the influence processes. The deter- 
minants and effects of strategic behaviour are investigated in ‘Tactical Use of Social Power’. 
An exchange model of power tactics is presented and various tactics considered, such as blocking 
another person’s outcomes, modifying the rate of exchange by increasing the value of behavioural 
product and reducing one’s dependency by either the extension of the power network or de- 
valuation of the behavioural product. Chapter 7, “Тһе Exercise of Power and Influence: The 
Source of Influence’, is concerned with the application of the decision theory concept of sub- 
jective expected utility to research into the source’s exercise of social influence. In order to 
predict the source’s behaviour the authors concentrate on factors such as self-confidence, status, 
expertise and prestige of the source, who is chosen as the target of influence and which situational 
factors affect the source’s choice between influence modes. The last chapter by Tedeschi, Bonoma 
and Schlenker, ‘Influence, Decision and Compliance’, is an attempt to develop the subjective 
expected value theory as a general theory of social influence. This can be achieved by the 
interpretation of the processes of coercive and reward power, persuasion, modelling, social con- 
formity and social reinforcement: the model is based on explicit and tacit forms of four kinds of 
communications, threats, promises, warnings and mendations (a mendation is to а promise 88 
a warning is to a threat). К 
The book is valuable for at least two reasons: firstly, all chapters contain comprehensive 
reviews of the literature based on a novel interpretation of the data and the authors have shown | 
that it is possible to look at influence processes from new perspectives by using new concep E 
Secondly, an attempt has been made at a conceptual clarification of terms such as conformity, 
compliance, etc., by retranslating them into conditionals of the type ‘If you z, then I UM i 
order to distinguish between various types of persuasive messages. Although I do not think ho 
the approach Tedeschi and his co-workers have chosen is the only one possible, it will pr 
stimulate further research, and from this point of view the authors have achieved their Hir 
However, I do not think that they have succeeded in providing ‘a unified perspective ш 9 
problems of social psychology from which a paradigm may eventually be developed’ (р. ^^ 
because such a promise goes far beyond the scope of one book in the present state of 500 
psychology. cial 
The book will be of great interest to advanced undergraduates and graduate students of 8 
psychology and sociology. IVANA MARKOVA 
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Perception and Cognition: a Cross-Cultural Perspective. By BARBARA B. LLOYD. 
Harmondsworth: Penguin Books. 1972. Pp. 190. 80p. 


This is basically a very interesting and readable text, selectively surveying the current status 
of cross-cultural studies in perception and cognition. The author introduces her study by raising 
the point that one might well ponder on the extent to which cross-cultural differences are being 
eroded by the increasing uniformity imposed on different cultures through the rapid techno- 
logical developments in education, travel, communication, etc. She then proceeds to delimit her 
area of involvement, indicating that the perception-cognition dichotomy is a useful one for 
imposing order on a diverse field of study, and reminds the reader that focal areas in cross- 
cultural research do not coincide with those of experimental psychologists in perception and 
cognition. However, the bulk of the first chapter is concerned with methodological and theo- 
retical issues, her justification for this initial emphasis on methodology being made quite explicit 
by the points raised in her consideration of the communication and sampling problems involved 
in any cross-cultural study. Among the theoretical issues mentioned was the emphasis on the 
fruitfulness of cross-cultural strategies in utilizing natural variation, thus freeing one’s theorizing 
from ethnocentric bias. 

The consideration given to linguistic issues indicates the author's greatest degree of selectivity, 
as the coverage does not go very much beyond the Whorf-Sapir hypothesis. However, there is 
perhaps some justification for this, as in chapter 1 she does state (p. 18) that ‘a brief examination 
of certain linguistic topics is presented in chapter 2 because language is at the same time an 
obvious example of cultural variability and also the source of much confusion in the formulation 
of theories about the impact of cultural milieux on thought processes’. Many psycholinguists 
might dispute this viewpoint, arguing that the recent work of Slobin, Osgood, Sebeok and others 
has made a useful contribution, but the picture is by no means clear, and the Whorf-Sapir 
hypothesis does at least usefully figure in the subsequent chapters. Mention is also made of 
Bruner’s model of cognitive development, which strongly emphasizes certain representational 
aspects of language and the somewhat contrasting Piagetian approach, which places less stress 
on the role of language. Finally, а useful distinction is drawn between the ‘etic’ and ‘emic’ 
approaches to other cultures, where one recognizes the difference between the outsiders’ and the 
insiders’ views. 

Two chapters are then devoted to a quite thorough review of cross-cultural perception. The 
division of perception into stimulus-defined and conceptually defined is a neat piece of classifica- 
tion whereby stimulus-defined perception covers colour perception, orientation, pictorial depth 
perception and visual illusions; and conceptually defined perception covers time, space and 
emotion. With regard to colour perception some might be surprised that the Stroop effect was 
not explicitly mentioned as the section dealt with colour coding and naming, but the remaining 
sections on stimulus-defined perception were well-integrated and quite lucid. In the chapter on 
conceptually defined perception it is heartening to find more than a cursory coverage of time as 
this topic is often too quickly dismissed, but unfortunately researches in these conceptually 
defined areas have not been particularly rewarding. 

_ The division of the next two chapters on cross-cultural 
is functionally very useful, as the former covers memory : үе 
the broader conceptual notions of psychometric intelligence, Piagetian intelligence and cognitive 
Style. Work on cross-cultural aspects of memory and learning is as yet not very popular, but, as 
the author mentions, it is nevertheless an important facet in our total understanding of cultural 
differences. Unfortunately most of the cross-cultural research on memory 18 inconclusive, whilst 
much of the research on cross-cultural learning is somewhat fragmentary. The author's separation 
of intelligence into psychometric and Piagetian components is quite helpful, and the thoroughness 
of the coverage of both of these components should be quite adequate for most readers, both 


Sections having useful introductions. Fortunately the content of the macro-models chapter 
coincides with the author's major area of interest, and represents those aspects of cross-cultural 
The final section on cognitive style repre- 


Cognition which require a more detailed exposition. 

Sents the most macro of all the approaches to cognition, i.e. here we have the attempts to relate 
EUM to personality, socialization and/or language; the main emphasis being on Witkin’s 
model. 


The final chapter outlines the prospects for cross 


cognition into micro and macro models 
and learning, whilst the latter covers 


-cultural research, and emphasizes the import- 
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ance of cross-cultural studies to those planning education and development in the Third World, 
Here the author draws together the more salient findings, and re-examines the major unresolved 
issues, indicating that there is still much to be done before a really complete picture will emerge, 
However, one must conclude that a valiant attempt has been made at integrating together and 
reviewing a very fragmented field of study to give the reader an interesting and lucid account of 
cross-cultural aspects of perception and cognition. M cus 


The Psychology of Humor. Edited by J. H. GOLDSTEIN and P. E. Мсбнев. New 
York and London: Academic Press. 1972. Pp. xxi +294. $11.95. 


This is the first major psychological book on humour or laughter since Edmund Bergler's 
scholarly contribution in the mid-1950s. In the meantime, there has been a puzzling dearth of. 
new material, supporting the fear that psychologists really are inflicted with a ‘tenderness taboo’, 
Goldstein and McGhee add further weight to this view in disclosing that most of the 15 con- 
tributing authors have undertaken their humour work ‘on the side’. It is apparent from the 
relative spate of very recent papers, however, that an upsurge of concern in empirical approaches 
to humour and laughter is currently under way. Nevertheless, nearly three-quarters of publica- 
tions are pre-1961, and students of humour will have noticed with consternation that ‘Humour’ 
suffered a severe reduction in status in the subject index of Psychological Abstracts during the 
1960s while ‘Laughter’ was banished altogether. 

This volume is a collection of reports of humour research undertaken along diverse paths. 
The editors have opted for a balance of four theoretical and six empirical papers which tend to 
be pioneering in character rather than representative of approaches or trends already in existence. 
No doubt the lamentable state of knowledge concerning published material encouraged the 
provision of an annotated bibliography and made it necessary to devote an opening section to 
early conceptions of humour. A summing-up chapter incorporating a short overview immedi- 
ately precedes the bibliography. 

The introductory section concentrates on theory and is intended ‘to present the background 
of the current humour scene’. It comprises a single chapter which, although considerably longer 
than any other, is too brief to do justice to the scores of influential philosophers, littérateurs and 
psychologists, beginning with Plato and Aristotle, who played a part in laying the foundations 
of modern-day theoretical notions. The chapter is somewhat disjointed, there being separate 
subheadings for eight categories of theory and for each of 22 issues arising from those so-called 
theories. The author cites all of the noteworthy gelotologists (laughter/humour theorists) but 
she frequently combines the names of writers in long lists without offering any information as to 
the subtle differences in their doctrines. Most of the ‘issues’ would have made more interesting 
reading if expanded, especially if relevant empirical data had been inserted. ! 

The second section begins with a concise account of ‘Humour and its Kin’ by Berlyne, who is 
already well-respected both for his global, arousal-jag theory, and for pointing out that humour 
has affinities with phenomena such as play, appreciation of art, and euriosity and exploratory 
behaviour. In this essay he summarizes his position and promotes the argument that “humour 
and laughter do not work through pure arousal boosts [but that they] appear to require arousal 
jags or arousal boost-jags’. McGhee favours what he calls ‘alternative mini-theories’ and, in the 
third chapter, he offers a developmental pre-theory dealing with incongruity humour. In the next 
Paper humour is analysed within the framework of information-theory and a tentative two- 
stage model for humour appreciation is put forward. Its proponent is Suls who, like McGhee à 
others, emphasizes the crucial importance of cognitive components of humour. In a sociologie 
paper which completes the theoretical perspectives section, Martineau outlines some implications 
of humour and he postulates a model of its social functions. It was deliberate editorial policy 
to exclude psychoanalytic approaches; this is strange policy, since Freud’s incisive accounts 0! 
wit, humour and the comic are still the most usefully provocative in providing testable theo- 
retical constructs. 

The book does not deal with laughter in any detail and this is easily justified since measures 
of smiling and/or laughter have been incorporated in fewer than 10 per cent of published E 
Nevertheless, it is rather disappointing that only one of the studies (by Pollio et al.) reported d 
the third section involves measures of laughter or smiling. Godewitsch, Goldstein et al, an 


| 
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La Fave as well as Pollio e¢ al. employed verbal measures, while Langevin and Day report on 
GSR and heart-rate correlates and Goodchilds is concerned with perception of wit. 

There are something less than 600 humour books and papers but the latter are scattered 
through approximately 130 journals and magazines. A comprehensive annotated bibliography 
is therefore much needed. Unfortunately, the bibliography provided by Goldstein and McGhee 
is not sufficiently detailed and it ignores very early articles, foreign language papers, symposium: 
papers and graduate theses. Also, a number of articles which satisfy their limited criteria have 
been inadvertently omitted. A four-page analysis of trends precedes the bibliography. 

It is difficult to assess the book’s readership. Both psychologists and non-psychologists will be 
attracted by its title, but the book is, quite rightly, almost devoid of jokes and humorous 
anecdotes; this will displease many casual readers. It seems reasonable to suppose that the first 
section was written for newcomers to the area and that the bibliography and analysis of trends 
are included primarily for the benefit of those who are considering embarking on research, These 
groups may have preferred a review-styled book which spelt out how little as well as how much 
is known about humour: a book giving an integrated and detailed account of theoretical and 
empirical contributions, new and old. Goldstein and McGhee’s book is likely to appeal most to 
the rather select band of psychologists who are already well acquainted with the literature and 
who recognize that humour is a neglected topic deserving extensive investigation. 

TONY CHAPMAN 


Laughing: Physiology, Pathophysiology, Psychology, Pathopsychology and Develop- 
ment. By FREDERIC К. Stearns. Springfield, Ill.: Thomas. 1972. Pp. ix+73. 
$6.50. 


This volume comprises a half-page preface, six short chapters, a comprehensive subject index, 
a name index, and a bibliography in which 144 works are listed according to the order in which 
they are quoted in the text. Its main value to psychologists is that it includes a compendium 
of present-day medical knowledge about the mechanics of laughing which may prove useful 
in the postulation of theoretical constructs. However, none of the chapters is sufficiently de- 
tailed to do justice to its very general title and, when bound together, the first five chapters 
constitute a set of rather insular and non-critical essays. They are devoted to discussions of 
reflex laughing, psychosomatie laughing, the pathophysiology of laughing, psychological and 
pathopsychological aspects of laughing, and the biological development and geneties of 
laughing. The final chapter is titled *Comments' and serves as little more than a bare bones 
summary of the preceding five. 

The somewhat grandiose subtitle attached to this very slim book (the hardback covers account 
for almost half the space occupied on the book shelf) borders on the pretentious and is strangely 
out of keeping with the author’s treatment of laughter as a ‘minor problem’ within the realm of 


‘medical scientific considerations’. The book appears to be Stearns’ first contribution to the 
amount of pioneering research which has 


ofession. In fact, one doubts whether 
ublished works which 
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that he is presenting a series of simple, indisputable truths. Some readers will doubtless a, 
with this reviewer that the author is too repetitive in parts and that he moves too freely between 
first-person and third-person verb-forms. However, the fundamental weakness of the book is 
that the psychologist’s contribution to the general area is consistently underrated and this 
appears to be because the author is not conversant with all of the literature pertaining to his 
subject; his psychological source-books have long since ceased to be quoted in research papers, 
Readers are left to discover post-1950 non-medical articles for themselves, and it is likely there- 
fore that the book will increase the number of persons holding the erroneous view that major 
investigations of laughter have not yet been undertaken. 

TONY CHAPMAN 


Males and Females. By CoRINNE Нотт. Harmondsworth: Penguin Books. 1972, 
Pp. 158. 60p. 


This is a valuable little book; not so much because of correctness in every detail or because it 
contains any really new insights into sex differences, but because it will make the reader think, 

The author is not seared of committing herself to a definite point of view on any issue. Bio- 
logically based, her strength lies in her ability to summarize, accurately, large amounts of 
research material within a short space. The first 86 pages of text summarize a great number of 
studies over a very wide biological field; the remaining 53 pages cover specific findings among 
human subjects, in the more ‘psychological’ realm of such entities as spatial ability, intelligence, 
verbal ability, aggression, and differential social behaviour in males and females. A great 
amount of the human data cited is concerned with children, and relatively little is said about 
sex differences in adults. The book thus contrasts sharply with Margaret Mead’s Male and 
Female, published in 1949. Indeed, it is more comparable with the writing of Scheinfeld or 
Dubzhansky. 

Popularly, the position of women in our society is a topic of considerable uncertainty at the 
moment, but Dr Hutt does not indulge in polemics about sex differences or, indeed, similarities. 
Her attitude is clearly set out on page 135: ‘Similarly, there can be no justification whatsoever 
for discriminating between men and women in terms of these fundamental community rights. 
But these are rights that society, by consensus, confers upon its members and they are not 
achieved by the repudiation of biological differences. In your reviewer's opinion it was high 
time that someone of scientifie repute reiterated this distinction between value judgements and 
facts. Dr Hutt is solidly against the current fashionable view that *boys are boys and girls are 
girls because they are reared that way, not because they are born that way’ (p. 70), and, as à 
biologist, she obviously feels that human survival is more viable if based on genetic diversity, 
rather than on an assumption of genetic homogeneity, together with the building of ‘egalitarian 
institutions thereon. 

So much for the general tenor and ethos of the book. In more detail, I found the first half of 
the book more rewarding than the second half. Partly because Dr Hutt tends, on occasion, to be 
rather uncritical in her acceptance of certain findings and also to make, not very often, un- 
warranted logical *jumps' from initial findings; for example, her uncritical acceptance of the 
ideas of Witkin (pp. 92, 93), where she cites cross-cultural evidence, and her naive acceptance 
of a causal linkage between serum cholesterol level in American men and their relatively higher 
rates, compared to women, of coronary disease and atherosclerosis (p. 35). Here she ignore 
cross-cultural evidence. 

But these lapses are few. The book is packed with up-to-date information and is clearly 
written, the role of the hypothalamus in determining differences in behaviour being particularly 
graphically explained. 

A RN point — oestrus, the noun, has only one ‘o’. Throughout the book it is consistently 
misspelt. 

To sum up, then. Despite her tendency to argue rather beyond her grounds occasionally, 
Dr Hutt has written a very useful book, provocative of thought rather than tendentious, whi 


should be recommended reading for any undergraduate student of psychology who is capable © 
critical thought. s. 0. ШЕЕ 
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The Interview: Research on its Anatomy and Structure. By JOSEPH D. MATARAZZO and 
ARTHUR №. Wrens. Chicago: Aldine-Atherton. 1972. Pp. vit 183. $9.75. 


This is an unusual book on interviewing. It is not a “How to... ’ handbook, nor is it the all 
too familiar, usually depressing, account of research on the reliability and validity of the inter- 
view. It is an up-to-date account of nearly 20 years of research by the authors into the 
effects — or concomitants — of initiating or modifying certain conditions. These conditions include 
*warm-cold set’, interviewer’s length and frequency of utterance, silences, interruptions and 
the like. All of these conditions are planned, carefully controlled and recorded, as also are the 
concomitant variations in the interviewee's behaviour. All the findings are set out in letterpress 
and also in very clear diagrams and tables. For a book of only 183 pages it is full of meat. Now 
for a few of the findings: the interviewee follows the pattern of the interviewer in the number 
of interruptions he makes, in the duration of utterances, in reaction-time latency (gaps or pauses), 
in silences; given the same behaviour by the interviewer (programming his behaviour similarly 
on other occasions with the same interviewees), high levels of reliability of interviewee behaviour 
are shown over time. 

These will strike some experienced interviewers as not very earth-shaking, but what is very 
impressive is the way they were arrived at: they arise from very good experimental work which 
is replicable. 

One fascinating bit: Matarazzo and his colleagues were able to confirm their laboratory 
findings by an analysis of the utterance by utterance conversation between the astronaut, 
John Glenn, and 14 different ground communicators stationed around the globe. Correspon- 
dence in the relative lengths of the two sets of utterances (ground communicator and astronaut) 
was perfect. Another interesting check was the speech behaviour of President Kennedy in 
1966 when coping with 61 different news conferences. 

The early parts of the book may give the impression to some readers that the authors can 
only analyse the anatomy and structure of the interview but would not be rated highly аз 
interviewers. Such readers should begin reading the book at the appendix, which contains a full 
transcription of a sample employment interview carried out by one of the authors. This shows 
not only that they can do careful research into the nuts and bolts of the interview, but that 
they can, by Golly, interview. This transcription bears comparison with some of the classics in 
the literature; for example, Carl Rogers’ account of ‘Henry’ and excerpts from the writings of 
Harry Stack Sullivan. 

I was sorry not to see Michael Argyle appearing in the references, but there are ten of Gold- 
man-Eisler's, DENIS MCMAHON 


Inquiring Man: the Theory of Personal Constructs. By D. Bannister and Fay 


FRANSELLA. Harmondsworth: Penguin Books. 1971. Pp. 221. 50p. 


This book presents a concise account of Personal Construct theory and of Repertory Grid 
it describes a wide range of applications of 


technique, as developed by George Kelly. Further, of a 
this theoretical position and technique: to psychotherapy, to the conceptualization and аввевв- 
ment of personal change, to the structure of thought in schizophrenia and other psychiatric 
disorders, and to conceptualizing the development of the person. These various applications and 
extensions have been undertaken in part by the authors and in part by others whose work is 
reported, All of the above is embedded in the authors’ view —stated with both clarity and 
ir ed convietion — that the proper foeus of psychology as à discipline and а field of inquiry 
18 the person. 
The book is an argument for, and demonstration of, the position that Kelly's Personal Construct 
theory and its associated procedures provide both a theory and a method for a person-focused 
psychology. i 
The phrase ‘Man as Scientist? has sometimes been used to epitomize Kelly’s thinking. Bannister 
and Fransella explain it thus: *...man is in business to make sense out of this world and to test 
the sense he has made in terms of its predictive capacity. Thus the model man of construct 
theory is “man the scientist" (p. 20). Again, they say: "Kelly is. . asserting that wo t 
contact an interpretation-free reality directly. We can only make assumptions about wha 
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reality is and then proceed to find out how useful or useless these assumptions are’ (p. 18) 
Kelly set out his theory formally in a basic postulate and a series of corollaries, which Bannister 
and Fransella present and discuss. The principal technique for identifying, for any particular 
person, the way in which he *construes' his world is the Repertory Grid technique, and this is 
described in various possible forms and variations. 

Long sections of the book present various applications of both theory and technique. Each із 
of interest in itself. In addition, they not only demonstrate particular applications, but cumula. 
tively convince one of the soundness of the core theory. Some of the applications raise extremely 
interesting questions for those committed to other theoretical traditions or therapeutic tech- 
niques. For example, if stuttering can be ‘treated’ successfully both through a personal construct 
approach and by behaviour therapy, does this mean that the two approaches are totally different 
routes to the same goal, or that common features have yet to be identified ? In general, a personal 
construct point of view does not seem to conflict with other ways of conceptualizing and treating 
the person, but to be somehow orthogonal to them. How, then, does one integrate this view with 
others? Can it be done? 

With regard to the proper province of psychology, the authors take the clear and unequivocal 
stand that psychology ought to be, and is not, about persons. They say: ‘A theory of personal 
constructs argues that the person is the irreducible unit in psychology’ (p. 44), and again, 
‘Modern psychology is not, in the main, about persons, and so by making the person the central 
subject matter of psychology, construct theory changes the boundaries and content of the 
science’ (p. 44). They argue that much of what has been included within the province of psycho- 
logy really constitutes a ‘detour around the person’ (p. 55). The authors discuss such traditional 
subdisciplines as comparative psychology, social psychology, personality, and physiological 
psychology, and such ‘segments’ of the person as memory, perception, emotion and behaviour. 
Whilst agreeing that some aspects of some subfields are relevant, they argue that much of 
academic psychology belongs in other disciplines entirely (e.g. zoology, physiology), or that by 
focusing on segments of persons, academic psychology actually prevents one from developing 
an adequate understanding of the person. The final chapter, called ‘A Personal Psychology’, 
challenges the discipline of psychology on an even more fundamental level, for here the authors 
question the appropriateness of aiming to control and/or predict behaviour; of thinking it con- 
ceivable to provide a one-and-for-all conception of human nature; or of defining experimentation 
in so narrow a way as is typical of academic psychology. 

This book is certain to be controversial. Psychologists who already agree that ‘the person is 
the irreducible unit in psychology’ will be delighted to see their position stated so clearly and 
forcefully. But some of these will question whether Personal Construct theory is a complete 
theory, or a more useful theory than others. Many other psychologists, who are dealing with 
what Bannister and Fransella regard as ‘segments’ of the person, may argue that their segments 
directly contribute to the understanding of the whole person, or indeed that their segments are 
the whole person. Р 

The book seems to suggest further exploration along two lines. The first of these has to do with 
how, or whether, Personal Construct theory fits with other views of the person. What other 
theories, what other traditions of thought contribute to an understanding of the person? Does 
Personal Construct theory omit anything of importance? Can other views be integrated with а 
Personal Construct view? 

The second line of exploration has to do with the relation of psychology as traditionally 
defined to an understanding of the person, Here the basic question is: Which aspects of psycho- 
logy, as defined traditionally, either contribute to or could potentially contribute to an under. 
standing of the person, and which do not? This question generates other more specific 0068: 
Which animal studies are relevant to an understanding of man and which are not? УШ 
Physiological processes are essential to an understanding of man the person, and which de 
only with man the biological organism? Which studies in social psychology have been Ph.D. 
busywork and which are meaningful contributions? Which personality theories should be m 
garded as products of their time and place and relegated to history, and which are still pertinent 
Which theories and concepts derived originally from a segmented view of man (e.g. perception 
cognition) nevertheless have moved toward a comprehensive view of the person? And во оп. 

To sum up: in my view there is no question but that this is a valuable book. It can be E 
profitably at several levels and with different goals in mind. It is an excellent and succint 
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summary of Personal Construct theory; it is useful to the practitioner in a number of areas of 
application; it raises fundamental and challenging questions about the nature and province of 
psychology. It is a provocative book in the best sense of the word, and hopefully will stimulate 
further work along some of the lines referred to above. DOROTHY STOCK WHITAKER 


Change and Continuity in Infancy. By JEROME KAGAN. London and New York: 
Wiley. 1971. Pp. 298. £4.85. 


If one sees the history of psychology as a struggle to find measures characterized by two 
features — objectivity and ease of instrumentation on the one hand, and subtlety and sensitivity 
sufficient to deal with the complexities of behaviour, on the other hand — this book is likely to 
appear as something of a landmark. Probably no branch of the behavioural sciences has yet 
come up with the right mixture, but the school of infant behaviour study of which Kagan is a 
leading representative must surely be seen as making a significant step forward. 

This book is a detailed report of a major research project. It contains all that would normally 
be published in papers or a journal monograph, and more. This means that for the specialist in 
the area it is highly valuable, enabling a very thorough examination of the project and its results 
(84 pages of tables in an appendix). But for the rest of us the book is a difficult way of getting 
familiar with the results of this project. 

Nonetheless publication in book form has allowed more explicit treatment of the philosophy 
behind the methods used, and more stimulating discussion and speculation about the results 
than would be permitted in a journal. 

Although Kagan’s measures and procedures are clearly described and could be readily re- 
peated by independent research workers (unlike so many ‘measures’ used in child psychology), 
they definitely leave one wondering whether they measure what they are supposed to measure 
(fixation times, smiling, cardiac deceleration, tempo of play, vocalization, specified features of 
cognitive development). Kagan and his associates have established a large number of relation- 
ships between a number of very clearly defined measures both within and between ages. But the 
whole thing is really a castle in the air. It is a very well built castle indeed, undoubtedly one of 
the best we have in developmental psychology. But it also is quite clearly in the air; there is no 
way of indisputably tying the castle to the theoretical foundations which give rise to it, Kagan 
himself sometimes acknowledges this, But at other times he continues assuming that he has been 
measuring directly the theoretical, intracranial and perhaps experiential cognitive processes in 
which he is interested. 

This is hardly a criticism of this book but rather an instance of a very general and unresolved 
problem in psychology which happens to be more clearly visible in this book just because the 
work behind it is so good. It is the fact that, often unwittingly, we assume that we know what 
is really there, and that all we need are good measures of it. But do we really know? If we do 
know, do we need to waste our time on scientific approaches to behaviour? How do we know 
whether our measures are or are not measuring what we intend them to measure? An alternative 
is to admit that we merely measure behaviour in many ways and then to try to relate the 
Measures into a pattern, examining the interrelationships of these measures, the changes with 
age, situations, antecedents, differences across cultures, sexes, classes or other categorizations 
of populations. This way we get well-built castles in the air, but we must acknowledge that thoy 
are in the air and that their correspondence to existing theories (or to our own conception of 
our behaviour!) is very uncertain. 

\ Опе possibly folds caution regarding this book concerns the links that were found between 
interaction with mother and cognitive development. One may have reservations about inter- 
Preting these links as indicating an effect of social interaction on cognitive development since 
80 many of the cognitive measures are themselves concerned with social phenomena E 
Tesponses to Pictures of faces, tapes of mother’s voice v. other voices). But in a way this may be 
Inevitable and no coincidence, since fragments of evidence are slowly accumulating that human 
intellectual development is designed to occur in a social content. N. G. BLURTON-JONES 
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The Psychology of Consciousness. By R. E. ORNSTEIN. San Francisco: W. Н. Freeman, 
1972. Pp. xii+ 247. $3.50. 


Psychologists have in the past shown little interest in the phenomena of religion. In recent 
years there have been signs of change. In the main this has been because psychologists have 
awakened to the fact that embedded within the great religious traditions, and particularly those 
of the East, are ‘esoteric psychologies’ concerned with bringing about unusual states of conscious. 
ness in their devotees. Experimental psychologists are beginning to study the nature and 
effects of meditation, yogic practices and ‘sacred’ drugs. Ornstein’s book is one of the first at- 
tempts to present this material in a coherent framework, linking it to the main body of experi- 
mental psychology. 

The book falls into three main sections. In the first, Ornstein argues for the limited and person- 
ally constructed nature of ordinary consciousness by reviewing some of the main evidence on 
perceptual filtering and categorizing. He then recounts the data which point to the differing 
functions in relation to consciousness of the left and right hemispheres of the brain, and suggests 
tentatively that they correspond to two different modes of consciousness, the former character- 
ized as linear, analytic, verbal, rational, active and explicit, the latter as diffuse, intuitive, 
spatial, atemporal, acausal and receptive. In the second section he gives a useful account of the 
main meditation techniques developed in the East and the recent research which explores the 
psychological mechanisms involved. The basic thesis is that these religious techniques are 
concerned to develop ‘right hemispheric consciousness’. In the last section he reviews the work 
on biofeedback and the extension of voluntary control over physiological functioning and 
attempts what he calls an ‘extended concept of man’. 

The book appears to be written more for students than for other psychologists. But no 
psychologist who wishes to see his discipline extended beyond its present preoccupations can 
afford to miss it. As a preliminary and speculative attempt to bring the mystic and esoteric into 
the daylight of psychological study it is stimulating, provocative and informative. 


DEREK WRIGHT 


Occupational Psychology. By DONALD E. SUPER and MARTIN J. Bon, JR. London: 
Tavistock Publications. 1971. Pp. ix+209. £1.75. 


When Super published The Psychology of Careers in 1957 it marked a turning-point in vocational 
psyehology. Super maintained that theories and research on occupational choice, and the practice 
of vocational guidance, were unduly based upon differential psychology and insufficiently in- 
fluenced by developmental psychology. The choice of an occupation, he argued, should be seen 
as a process rather than an event: and his new perspective was so widely adopted that, by the 
early 1960s, almost every worker in this field of applied psychology had become a Superman. 
As Occupational Psychology is Super's first major statement of his position since 1957, one turns 
to it with considerable interest. 

Part 1 is an elementary introduction to individual differences. It is sound enough, but аў. 
nothing new and is singularly unadventurous, For example, the author points out that ‘At 
times trait lists resemble lists of needs, at other points they resemble lists of values, and some, 
times they are difficult to differentiate from interests. The distinctions simply are not clear 
(р. 24). But the suggestion that these confusing overlaps may have arisen because different 
investigators have chosen different terms when writing about the same thing is studiously 
avoided. Instead, there follows the usual uncritical acceptance of the sloppy operational defini- 
tions which have produced such an embarrassing abundance of orectic variables, and the oppor 
tunity to start cleaning up this untidy corner of differential psychology is lost. 

The second part is entitled ‘Psychological bases of the division of labour’. It works through 
all the variables described in the first part, briefly summarizing how they are related to type an d 
level of occupation, success in training, success on the job, career success, job satisfaction, mA 
other occupational behaviours. There is some repetition of arguments, which suggests that М 
author's own division of labour was not entirely successful, but this part does succeed in intr 
ducing the reader to the broad outlines of an impressive range of research findings. w 

Part 3 deals with career development. The main theme will be familiar to those who kno 
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Super's 1957 book, but this part also contains some very useful summaries of more recent work. 
They cover such topics as vocational developmental tasks, types of career pattern, the relation- 
ships between self-concept and career development, and the longitudinal analysis of work 
histories. To some extent Super modifies his earlier position, by conceding that his view of 
occupational choice as the implementation of a self-concept mainly applies, in practice, to 
people with a middle-class background. Those from upper or lower classes, it is now argued, 
have less freedom of choice. Consequently their careers are likely to be ‘responsive’ rather than 
‘expressive’. The distinction will appeal to those practitioners who, over the years, have been 
troubled by the poor intraception of some of their vocational guidance clients. 5 

The final part of Super and Bohn’s book is about applications. The authors show, briefly but 
convincingly, that the earlier influence of differential psychology led to improvements in job 
analysis, worker analysis, and in test and assessment techniques for selection and guidance 
purposes. But occupational psychology also has practical implications for manpower planning, 
career development programmes within organizations, and for expanding guidance services to 
meet the needs of adults, the handicapped, and a wide range of socially deprived groups. 

Super and Bohn’s book is disappointing in a number of ways. In the first place, its title is 
misleading for psychologists from the British Commonwealth of Nations. The book is about 
occupational choice and career development, plus a few points on selection procedures; it says 
nothing about the many other topics which psychologists educated in the NIIP-Birkbeck tradi- 
tion would include within ‘occupational psychology’. Secondly, the book does not advance much 
beyond what Super said in 1957. It contains a fair amount of new material, of course, but very 
little in the way of new ideas. Thirdly, while the authors put their own view well enough, they do 
not pay sufficient attention to the considerable progress which other workers in vocational 
psychology have made. Crites’ painstaking attempts to measure vocational development are 
ignored. Holland’s theory is only partly explained, and there is nothing about his impressive 
classification of occupations. Vroom’s valence-expectancy model, which he applied to choice of 
occupation as well as to job satisfaction and job performance, fails to get a mention. Fourthly, 
the book disappoints because it is a lost opportunity. Vocational psychology badly needs a short 
and lively statement of where it stands; something less encyclopaedic and more readable than 
Crites’ recent volume, and less focused than the Osipow survey. Super and Bohn’s book will be 
widely recommended to beginning students and to interested laymen as a good account of one 


point of view, but it is not sufficiently representative to be any more than that. 
K. Y. TAYLOR 
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THE ROLE OF CENTRAL PROCESSES IN THE PERCEPTION OF 
VISUAL AFTER-IMAGES 


By PETER DAVIES 
Department of Psychology, University of Aberdeen 


Three experiments are reported in which part of the stimulus to be after-imaged was pre- 
sented to each eye, producing simultaneous, binocular, after-images. In each case the monocular 
stimuli were complementary to each other, so that the binocular combination constituted a 
meaningful whole. The subjects’ reports on the appearances and fragmentations of their after- 
images suggest the existence of some central, integrative, mechanism. 


During normal visual perception we process a binocular visual input, which owing 
to the location of the eyes in the head results in two slightly disparate images. The 
resulting stereopsis is often cited as being a major cue in the perception of depth, 
especially as it is operative in the absence of identification of the object as is required 
by the majority of monocular cues to perceived distance. A more frequently over- 
looked fact was pointed out by Helmholtz (1925), i.e. that we normally, and neces- 
sarily, have double images of everything other than objects lying in the plane of 
fixation. However, this experience is so universal that we disregard it and are only 
usually aware of these double images when they are pointed out to us; special 
training is often necessary in order to observe them, It is therefore clear that images 
possessing only a slight disparity are phenomenally fused into a single percept, 
though the mechanism by which this is achieved remains obscure. 

Stimulation of the two retinae with grossly disparate stimuli by means of special 
optical arrangements has received considerable experimental attention. In this case 
binocular rivalry occurs. The two stimuli being too disparate to be fused into a single 
percept, result in the perception of either one stimulus or the other. Levelt (1968) 
draws attention to the fact that in studies of binocular rivalry two quite different 
Phenomena have been studied. The first of these, and the major phenomenon, is 
what he terms ‘real interactive rivalry’, by which is meant the extinction of colour, 
contour or brightness of the percept from one eye arising from stimulation of the 
other eye. The second effect is ‘spurious rivalry’. This occurs when a contoured 
figure is presented to one eye and a homogeneous field to the other. In this case the 
contour is dominant with respect to the homogeneous field but tends to fade towards 
the periphery of the field, a result attributed to some interactive inhibitory mechan- 
ism. Levelt shows that similar results arise as a consequence of the spontaneous 
fading of the image in one eye independently of the image in the other eye, hence 
Levelt’s term “spurious rivalry’. 

This spontaneous fading with a prolonged fixation is Troxler's effect (Troxler, 
1804). There has been much debate as to its origin and numerous explanations 
(Hammer, 1905; Ferree, 1906; Clarke & Belcher, 1962; Levelt, 1968). It is significant 
that vision is also observed to fail in a similar manner when the image is stabilized 
on the retina by means of special optical devices (Ditchburn & Ginsborg, 1952; 
Riggs et al., 1953; Yarbus, 1956). The necessity for such devices arises from the fact 
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that the eye is in continuous motion due to ‘drifts’? of approximately 1min. of 
arc/sec., irregular saccades with an average magnitude of 5-6 min. of are, and the 
rapid nystagmus motions of approximately 0-5 min. of are at a rate of up to 150 els. 
It has been shown (Barlow, 1963) that the various mechanical devices designed to 
bring about stabilization of the retinal image fail to do so completely owing to 
slippage between some part of the device and the scleral surface. In order to demon- 
strate this, Barlow utilized a strong visual after-image as a retinally fixed indicator 
which could be compared with a simultaneously presented mechanically stabilized 
image. 

The justification for this latter method of testing the stability of the mechanical 
devices is expressed succinctly by Evans & Drage (1967): ‘Since the perception of 
an after-image involves temporary changes in the state of retinal cells themselves, 
it is safe to assume that a “perfectly stabilized image" is being studied.’ The visual 
after-images that result from a single, brief, high-luminance flash exhibit breakdown 
and regeneration phenomena similar to those discovered using mechanical methods 
of image stabilization (Evans & Piggins, 1963; Bennet-Clark & Evans, 1963). Thus, 
under three different modes of observation, images exhibit behaviour identified 
originally as ‘Troxler’s effect’. 

Clarke & Belcher (1962) concluded that Troxler's effect does not show any 
significant amount of binocular interaction and must therefore be localized at the 
peripheral end of the visual system. This view is upheld by Levelt (1968) when he 
States: "There is no necessity to think of a more central localization of Troxler's 
effect than the receptive fields of the retina (p. 31). 

An effect rather similar to that discussed by Levelt as ‘spurious rivalry’ arises 
when the visual stimulus is an after-image. Parinaud (1882) was apparently the first 
to notice, and report, that a monocularly presented after-image could, if the stimu- 
lated eye was then closed, be projected upon an evenly illuminated field viewed 
with the other, unstimulated, eye, i.e. the phenomenal impression was of the after- 
image ‘transferring’ from one eye to the other. Bocci (1896) continued work 
on this phenomenon and arrived at the conclusion that the after-image seen by the 
eye viewing the homogeneously illuminated field is of central origin. This view was 
challenged (McDougall, 1904) on the grounds that the possibility cannot be excluded 
that the after-image belongs to the stimulated eye and is of retinal origin, either 
entering into rivalry, or combining, with the uniform field stimulating the other eye. 

As stated earlier, visual after-images arising as a result of brief, high-luminane 
flashes exhibit spontaneous breakdown and regeneration in a way very similar 0 
targets viewed with voluntarily maintained steady fixation, i.e. the effect is very 
similar to that discussed by Troxler. In view of the highly structured nature of many 
of these fragmentations of the after-image (Evans, 1965) and the number 0 
‘meaningful’ units reported by observers, it is hard to accept random, retinal, 
fluctuations as being primarily responsible. Evans suggests that: ‘Some central 
mechanism seems certain to be involved.’ The main aim of the experiments E 
reported is to investigate some aspects of this central mechanism hypothesized a 
Evans. The criterion for accepting that a central mechanism is involved will be if} 
can be shown that the perception arising from binocular stimulation is different from 
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were in the nature of pilot studies and involve the use of relatively complex monocular 
stimuli, meaningless in themselves but with a part capable of binocular integration 
into a meaningful percept. The critical part of each target (that portion capable of 
meaningful integration) was surrounded by binocularly non-integrable ‘visual noise’ 
in the form of random dashes and dots. These serve to effect some degree of camou- 
flage for the potentially meaningful portion of the stimulus when it is viewed monocu- 
larly. It was assumed that this ‘visual noise’ would not affect the critical area when 
this was integrated into a meaningful percept as there is evidence available from work 
on stabilized images that meaningful perceptual units within a single image act 
independently of non-related superimposed items (Heckenmueller, 1965). During 
complete binocular integration the percept was of the word вкАТ surrounded by 
‘noise’. This word was chosen as it is capable of subdivision into several units each 
having meaning: BE, BE T, BAT, EAT, AT, as well as its individual letters. 

The main experiment was concerned with perceptually simplified figures allowing 
more accurate quantification of the subjects’ reports than was possible with mono- 
cularly complex figures. 

The main questions of interest to which the experiments are addressed are: (1) To 
what extent are disparate visual after-images integrated and under what conditions, 
in order to synthesize meaningful percepts? (2) To what extent may the resulting 
integrations be attributed to retinal rivalry? An extremely important subsidiary 
question arises: To what extent may our perception of a monocular after-image be 
influenced by contraretinal stimulation even when this is not itself perceptually 
available? 


ExrPERIMENT І 
Binocular integration of letter fragments presented as visual after-images 
Subjects 
Seven males and three females, all students reading psychology. 


Apparatus 


A Courtenay ‘Courier’ Mk. II portable electronic photo-flash control unit set at 150 joules 
tating, with two Courtenay ‘Courier’ flash heads in parallel, was used to provide the primary 
stimuli giving rise to the after-images. This arrangement produces a divided output of 75 joules 
per head with a flash duration of approximately узо вес. (manufacturer’s data). ‘The flash heads 
were mounted one on each arm of a Clement Clarke synoptophore (Model 2053) in place of the 
built-in low-voltage lamp housings. Before reaching the targets, which were placed in the slide 
holders of the synoptophore, the light flash was filtered via (a) the opal glass diffuser integral 
with the synoptophore, (b) a Kodak gelatine ultraviolet light filter (filter 2B) mounted inside 
the flash gun mounting plate, and (c) a Kodak heat-absorbing glass mounted in the slide carrier 
alone with the target (filter no. Kodak 500/00/HRI, type F). Е 

The targets were made from thin cardboard sprayed with several coats of dark blue paint to 
render it opaque. They were 34 in. square and each had part letters cut from it in sans serif 
Capitals $ in. high and approximately gz in. line width as indicated in Fig. 1. When the dd 
cards were correctly aligned in the synoptophore they appeared to be a single opaque card wi: 
the one word srar cut through the card. In addition to the part letters, each card also had 
Tandom dashes cut through the card which did not coincide; thus each card slone ORO 
Part of cach of the letters that made up the word and some of the ' visual noise surrounding the 
Critical area of + i , б 
Two additions а used in the first experimental condition, both of sheet gelatin. 


One was а, medium yellow and the other cyan. Both appeared to yield equally bright after- 
23-2 
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Fig. 1. The patterns of dots into which the word ‘BEAT’ was divided for Expt. I. The black 
lines represent the portions of the opaque card that were cut away. 


images but of clearly distinguishable colours (the assessments of brightness were subjective as 
there does not seem to be any way of objectively measuring the brightness of an after-image). 
Subjects were tested individually. The flash guns were removed from the synoptophore and 
the normal lamps were swung into position; the instrument was then adjusted until the subject 
reported that the targets were phenomenally fused into a single target with the complete word 
BEAT clearly visible against its background of ‘visual noise’. Only the lowest level of illumination 
obtainable from the lamps was used in order to avoid creating after-images of the targets during 
the setting up stage. The flash guns were then replaced, which reduced the illumination of the 
targets considerably (the only light reaching the targets was the normal room lighting entering 
via the open tops of the slide carriers), although allowing enough light for accurate fixation. 
The subjects were then given the following instructions: ‘I want you to look into the apparatus 
and to bring the targets into register as you did when we adjusted the apparatus. When you 
have done this keep them fixated and fire the flash guns by pressing this switch [indicate 
switch]. After the flash close your eyes and keep them closed. Do not alter the pressure with 
which your eyes are closed. You may sit up away from the apparatus once your eyes are close 
but once you have done so do not make any further head or body movements until you have 
finished the observation period. You are to report on all, or any, whole letters that you 8° 
you do not see all of a letter do not report it = do not guess at the identity of letters which "E 
only partially complete. Report only complete letters. Report all complete letters as soon b. 
have them. Do not sit in silence for long periods, keep on reporting even if it is only to 88У 
you are not seeing any complete letters. Any questions?’ ed 
Giving the subject these lengthy instructions after the setting up of the apparatus | 
time for any after-images resulting from this process to disappear. The subject then prooee фә), 
to the first trial. The observation period was 1 min. from the firing of the flash. The experin®™- 
wrote down the letters as they were called out by the subject. Each subject did one e à 
and one without colour disparity between the two monocular stimuli. The odd-num xr 
subjects did their first trial with colour disparity (induced by the coloured filters) and 
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Table 1. Letters reported by subjects during experimental condition (Expt. І) 


Subject Letters reported 
dt 
1 A AT ЕВ Br Е AM B T 
2 A B A T B A 
3 A T A "T. B AT B T A AT 
4 E E A A ЯМ 
5 Е А А т А Е ATUA 
6 E A 
T * 
8 gu B T т 
9 А А T $ 
10 A E B T A E T 


Totals: A — 22 times (including when in combinations), T — 19 times (including when in combinations), 
B — 9 times (including when in combinations), E — 8 times (never in any combination). 

* "This subject found difficult in adjusting the apparatus initially and may not have had the targets 
in register when they fired the flash. No whole letters were reported at any time by this subject. 


second trial without, thus experiencing only structural disparity. For the even-numbered 
subjects this order was reversed. There was a 2 min. rest period between the two observation 
periods timed from the end of the first reporting session. The whole experiment was carried out 
in a windowless room under normal fluorescent lighting. 


Results 


Structural plus colour disparity. No whole letters were reported by any subject. 
All the subjects reported seeing fragments, all the same colour at any one time. All 
the subjects reported alternation in the colour and in the arrangement of the pattern 
of dots visible. This alternation took place several times for each subject though the 
number of times and the rate were not measured. 

Structural disparity alone. Table 1 indicates the letters reported by each subject 
in each report made; it does not indicate either the stability of any one letter or 
the duration of any one perception of a given letter, 

Discussion 

It is asswmed that the homogeneously coloured arrays of dots seen by the subjects 
in the condition with both structural and colour disparity were homogeneously one 
colour, and that the pattern of dots corresponded with that available from a mono- 
cularly presented target. This has to be an assumption as there is no evidence avail- 
able other than the subjects’ reports, i.e. the pereipients’ visual experiences were 
only accessible to themselves and our knowledge can only be derived from their 
verbalizations about them. It could be that the subjects saw dots from both targets 
but all of the same colour, or that they saw a majority of dots in a single colour with 
а few of the other colour but failed to report the minority of differently coloured 
dots, They could also have seen the pattern of dots from one eye alone but have 
Seen a few of them as being of a different colour from the veridical, presented, colour. 
The fact that in this condition no subject reported any whole letters, nor the whole 
Word composed of different coloured light specks, suggests that the combination of 
the two disparities, structural and colour, was sufficient to over-ride any integrative 
Mechanism, This leaves the normal binocular rivalry situation, and the evidence 
available is consistent with the view that binocular rivalry is what actually occurred. 
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In the condition when only structural disparity was present all but one subject 
reported seeing whole letters; though during the observation period no subject 
reported seeing the whole word, nor were all the letters reported with equal fre- 
quency. It is difficult to decide what factors might be responsible for the differential 
frequencies with which the letters were reported; it could be some factor such ag the 
letter shape, or the particular pattern of fragments into which the letters were 
divided or it could be positional, either within the word or relative to the fixation 
point used by the subject. This last, positional, factor is probably the most likely 
as there is evidence (McKeever & Huling, 1971a, b) that in tachistoscopic word- 
recognition tasks there is a superiority for material presented in the right visual field, 
As the subjects did not have a single, central, fixation point it is not possible to say 
with certainty that they used a central fixation though this may be assumed; 
without a central fixation it is extremely difficult to achieve pre-flash fusion of the 
targets in the synoptophore. If the factor was the position within the word, іе, 
related to training through reading as suggested by Heron (1957), it would be expected 
that the first part of the word would show a higher recognition with a binocular 
presentation. The evidence available is more consistent with the view that right field 
dominance relative to a central fixation is responsible for the observed results. If a 
central fixation were used this would have the effect of presenting the ‘A’ and the 
“Т” to the dominant hemisphere via the right visual field of the two separate eyes, 
and the ‘B’ and the ‘E’ to the minor hemisphere. 

The major point, demanding only the assumption that we accept the subjects’ 
reports as being valid verbalizations of their own perceptions, is that given structural 
disparity only without concomitant colour disparity their perceptions included 
whole letters as well as a number of random fragments of letters. It could be that 
each dot comes and goes independently of all other dots (which one would expect if 
the effect were truly analogous to Troxler’s effect and if those workers who locate 
this peripherally are correct). This might yield the occasional complete letter by 
chance, it would not, however, account for the number of letters that are reported 
nor for the differential frequencies of report between letters. The most parsimonious 
explanation seems to be that the presence of complementary patterns on the two 
retinae is sufficient to give rise to some, less than complete, integration and that 
whole letters are perceived as a result of this integration. That the process is less 
than complete is clear as the whole word, i.e. all the letters simultaneously, is never 
reported. From the reports it is also clear that not one but several successive ОГ 
sequential integrations occur; otherwise one would expect the maximum number 0 
letters to be observed at the beginning of the observation period and no letters 
which were not perceived at the beginning to become visible thereafter. 

The main experiment was performed to seek stronger evidence for а binocular 
interaction effect in which an after-image on one retina exerts an influence upon the 
disappearances and regenerations of an after-image simultaneously present e 
the other retina. For this experiment the target stimuli were simplified in the interes! | 
of strengthening the assumption that the subjects’ reports were accurate E 
sentations of their percepts. The ‘visual noise’ surrounding the critical areas of t | 
targets was omitted as the camouflage consideration did not arise. 
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Fig. 2. The four targets used in Expt. II. The size of the surrounding square has been reduced; 
the black lines represent portions cut away from the opaque square. 


= = 
Е E - 
== 
anam acd 
A+B A+C A+D 


Fig. 3. The effects of combining pairs of the targets in Fig. 2 stereoscopically. 


MAIN EXPERIMENT 


Binocular interaction between simultaneous visual after-images of different form 
Subjects 


Four male and four female paid volunteer subjects drawn from the undergraduate psychology 
classes. One female subject did not complete the experiment for personal reasons. 


Apparatus 


The apparatus for stimulus presentation was the same as in the previous experiment and the 
targets were of a similar construction. Four targets were made. One had five parallel, horizontal, 
lines each опе } in. in length and yin thick, with the mid-lines of the lines ;*; in apart. The 
other three targets had a single vertical line ğ in. long and +; in thick. The lines were arranged 
80 as to oceupy a central position in the available visual field. A binocular combination of the 
five horizontal lines with any one of the vertical line targets could be made, by suitable adjust- 
ment of the synoptophore, to yield the phenomenal impression of the letter ‘E’ and two un- 
bracketed horizontal lines. Depending upon which vertical line target was used the *E' could 
be made up from the top three, the middle three, or the bottom three horizontal lines of the 
five. Whichever target combination was used there was always an ‘E’ and two isolated horizontal 
lines. In two cases these formed a pair of adjacent lines, once at the top and once below the 
ʻE’, and in the case of the centre three lines being bracketed to form the *E' the ‘spare’ lines 
Occurred as single lines one above, and one below, the central ‘E’ figure. These targets are 
illustrated, reduced in size, in Fig. 2, and the effects of combining them in Fig. 3. 


Method 


The method was essentially similar to that used in the experiments reported above except 
that there were three experimental trials, one with each ‘E’ position spaced not less than 1 hr. 
apart (and with over 18 hr. between trials for some subjects). The intertrial interval was not 
manipulated in any systematic way; it was restricted to a minimum of not less than 1 hr. 

etween trials to minimize intertrial interference and the sessions were otherwise timed to match 
the availability of the subjects. 

he subjects were trained in a technique o 

drawings of 18 different configurations derivable from 


f reporting using a foolscap sheet of paper carrying 
fragmentations of the combined figures. 
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Six of these were described to the subject: ‘Just the horizontals’, *E, with a line above it 
‘A “07°, ‘An “Е”?, ‘Vertical line only’ and ‘Complete figure’. The subjects were then asked 
to describe six of the remaining 12 figures in similar terms. Where the description was not in 
the desired form it was corrected by the experimenter and another figure was selected, Traini 
continued until the subject gave six consecutive, unambiguous and concise, descriptions of the 
drawn figures. This was easily achieved by all the subjects. 

Each subject was given a simple parallax test for eye dominance, all were apparently right-eye 
dominant. For half of the subjects the horizontal lines were presented to the left eye and the 
vertical line to the right eye, for the remaining subjects the order was reversed. In both cases 
suitable adjustment of the synoptophore resulted in the same patterns being available for all 
the subjects, i.e. the vertical line was always phenomenally to the left of the horizontal lines no 
matter to which eye the vertical line target was presented. 

When the above procedures were completed the subject was asked to fixate the targets in the 
apparatus which was then adjusted to the satisfaction of the subject. The subject was told which 
triad was to form the connected shape so that they knew which way the slide carriers should be 
moved to bring about the desired arrangement. The subjects were shown how to fire the flash 
for themselves, they then fixated the targets and fired the flash when they were ready. Obser- 
vation was continued for 2 min. with the subjects calling out verbal reports of their various 
images. Only the reports from the first minute of observation were used for scoring purposes 
as some of the subjects did not have two full minutes of imagery. However, as all subjects made 
reports after the termination of the first minute it is assumed that all had at least one full 
minute of imagery available subsequent to each flash. 


Classification of reports 

The subjects’ reports were converted into drawings by the experimenter as they were called 
out; they were categorized as follows. 

Fusion. When the whole of the stimulus figures, i.e. five horizontals and a vertical, were 
visible simultaneously. 4 

Horizontal rivalry. When all five horizontals were simultaneously visible without the vertical 
line. 

Vertical rivalry. When the vertical line alone was visible. 

‘E’. When the three horizontals bracketed by the vertical were visible without the other two 
horizontals. 

‘F’. As for the ‘E’ report, but without the line forming the bottom of the ‘E’. 

“С”. Like the ‘E’ but without the horizontal line forming the centre of the ‘E’; no curvature 
of any of the lines is implied by this designation. 

There were in addition a number of configurations that did not fit into any of the above 
categories; these ranged from one to four horizontal lines with, and without, the vertical line. 
The breakdown of reports into subeategories, and the frequency of report in each of the el 
categories listed above, is shown in Table 2. In reading Table 2 note that there is an element o! 
double counting; “Е is categorized both under that heading and again under the subo Б 
of ‘Three horizontal lines’. The ‘F’ and ‘O’ reports similarly are classified also as ‘Two horizon 
lines’, 

Discussion 

The available evidence is that single lines function as perceptual units (Hubel & 
Wiesel, 1962; Heckenmueller, 1965), and that groups of parallel lines serve #8 
functional perceptual units coming and going together (Bennet-Clark & ot 
1963; Roessel, 1966; Owen & Chalfant, 1970). It would thus appear from the ont | 
cited above that the single vertical line on one eye should act аз a single раи 
unit, and that the group of horizontals on the other eye should act as another ia 
ceptual unit in the absence of binocular interaction or integration. It is well A 

lished that the visual after-images resulting from a brief, high luminance, P 
characteristically exhibit phasic behaviour, i.e. they come and go. Thus if the A 
images on the two retinae are treated as functionally independent perceptual un 


mm ee‏ و و ی قوق 
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Table 2. Classification of subjects’ reports: cumulative totals over three trials 


Subject number 


Type of report S1 82 S3 S4 Sb] S6 S7 SS "Total 
Complete fusion 9 3 1 5 3 1 5 1 28 
Vertical rivalry 11 5 4 2 5 21 4 4 56 
Horizontal rivalry 10 4 3 5 4 14 6 4 50 
Four horizontal lines 0 1 0 0 0 0 0 4 5 
Three horizontal lines* 0 8 11 3 5 9 3 3 42 
Two horizontal linesf 0 6 4 3 0 2 1 4 20 
One horizontal line 0 0 1 0 0 5 1 5 12 
The ‘Е’ 0 6 10 3 4 1 2 0 32 
The ‘F’ 0 1 1 1 0 1 0 1 5 
The ‘C’ 0 2 0 0 0 1 0 0 3 
Totals 30 36 35 22 21 61 22 26 253 


* The reports in this category include the ‘E’ reports as well as all other triads. 
+ The reports in this category include the “Е” and ‘O’ reports as well as all other pairs of horizontals. 
j S 5 reports based upon two trials only as this subject failed to complete the experiment for personal 


reasons, 


Table 3. Frequency of seeing the complete monocular targets with 
one eye, the other eye, and both eyes together 


(Number of reports.) 


Both eyes together. Five The other eye. 
One eye. Vertical line horizontals plus the vertical line Five horizontal lines 
56 28 50 


then four possible perceptions may arise. When one has an image and the other has 
not the percept would be the available image (this applies equally to the two eyes 
80 normal binocular rivalry may be predicted). When both eyes have an image 
available the percept should be of the complete composite figure, normal binocular 
fusion, and when neither image is available the percept should be of a blank field. 
On a priori grounds these four percepts are equiprobable. Owing to the way in which 
the data were collected, it is not possible to quantify the time that the subjects were 
‘off-image’, i.e. were experiencing the ‘zero-percept’ with neither image available. 


There is, however, evidence to indicate the frequency with which the other three 


conditions predicted were visible. Table 3 indicates the number of reports falling 
в no other possible 


into these categories. The simple model so far proposed predict o of 
percept (by definition ‘perceptual units’ are not capable of subdivision) but the 
Table shows that only 134 of a total of 213 reports fall into the predicted categories. 
Moreover, the model suggests that the three categories should be equal in frequeney 


of report as each percept is equiprobable. The difference between the reported 


categories, the 134 reports in Table 3, is significant atthe P < 0-05 level (approaching 
that the simple model is inadequate 


Р < 0-02), 4? being 7-74. We may thus assume р 
as it does not allow for 37 per cent of the reports (213-134), i.e. that the two mono- 
cular stimuli did not function as single perceptual units as might have been expected 
on the basis of the evidence cited previously and the assumption that the two 
Monocular after-images were functionally independent. 


We now turn to the behaviour of each monocular stimulus alone. Table 4 indicates 
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Table 4. Frequency of seeing with one eye, the other eye, and both eyes together 
(Number of reports.) 
Both eyes together. 


At least one horizontal The other eye. One or 
One eye. Vertical line line and the vertical more horizontal lines Total reports 
56 TI 80 213 


Table 5. Frequency of reports of horizontal lines 
(Number of reports.) 


5 lines 4 lines 3 lines 2 lines 1 line "Total reports 
78 5 42 20 12 157 


the frequency of seeing something with either eye alone or with both eyes. The 
difference between the number of reports in each category is not statistically sig- 
nificant (y? = 5:38). Clearly one of the supposed ‘perceptual units’ is not functioning 
as such but is undergoing disintegration and contributing part units to the percepts. 
For this reason we now examine the behaviour of the ‘unit’ composed of five 
horizontal lines as this is the only one capable of such subdivision. The vertical line 
presented to the other eye will now be ignored and the reported appearances of the 
horizontals considered. 

The five lines may be considered as individual units each capable of yielding its 
own after-image. Each of these after-images may exhibit phasie behaviour, each 
line having two states; present or absent. In the absence of any other factor each 
line may be regarded as having an equiprobable chance of being either present or 
absent at any one time. We should therefore expect the number of reports of a single 
line to contribute 5/32 of the total reports, two lines to contribute 10/32, three lines 
10/32, four lines 5/32, and the zero and five lines 1/32 each. Again we have no 
estimate of the number of times that no horizontal lines were present but this category 
contributes only 1/32 of the theoretically available reports; this may be a sufficiently 
small proportion to be disregarded. Table 5 shows how many times each number of 
lines was reported. There are 157 reports of horizontal lines being visible with, or 
without, the vertical line. This total may be used as the basis from which to compute 
the expected frequencies of reports in each category, five lines, four lines, ete, 
Chi-square was calculated and the difference between the observed and the expected 
values is significant at the 0-001 level (x2 = 1129-5; critical value 18:46). The major 
source of the variance contributing to this significance is the five-line category: 
which is many times more frequently reported than was predicted. The four- an 
two-line frequencies are much lower than predicted but not the three-line Кеш 
This suggests that їп many cases the ‘perceptual wholeness’ of the set of we 
was manifest, supporting the evidence cited earlier (Bennet-Clark & Evans, 196 ү 
Roessel, 1966; Owen & Chalfant, 1970). Evidently parallel lines frequently do fune 
tion as a single perceptual unit. rts 

We now turn to one subcategory of the reports — the number of times that repo к 
were made of three horizontal lines irrespective of their arrangement. In total Wi 
do not differ significantly from the expected number (42 reported, 49 expected), 
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when we examine their location a different picture emerges. Tables 2 and 5 show the 
cumulative frequencies over three trials; thus as the vertical line was presented in 
three of the positions where it could bracket adjacent parallel lines it is to be expected 
by chance that 3/10 of the reported triads should be from these positions, 7/10 of 
the triads should arise from positions not bracketed by a vertical line. A total of 
42 triads was reported, of which 37 occupied the ‘E’ position (32 were reported with 
the vertical line to form *E', five were reported without the vertical line that would 
have completed the ‘E’ shape). Siegel (1956) points out that the binomial distri- 
bution approximates the normal distribution as N increases, and on this basis this 
approximation was used to test the distribution of the ‘E’ and ‘non-B’ triads. With 
the correction for continuity incorporated, 2 = 8-1, which must be regarded as 
highly significant. This significance indicates that the proportion of ‘E’ triads greatly 
exceeds that to be expected by chance, 

At this point we must return to consider the vertical line presented to the other 
eye. The only way in which the lines forming the ‘E’ triad differed from the other 
lines in the group of five horizontals was that they alone were bracketed by the 
vertical line to form a meaningful figure. It was not the position of the triad within the 
group of five lines as in each trial a different triad was bracketed. This excludes the 
possibility that the integrity of the five lines was greatest at the centre and weakest 
at the boundaries (an explanation that might have been advanced had the ‘E’ only 
occupied the central position). 

Reports arising from ‘F’ and ‘C’ account for eight out of 20 reports of pairs of 
horizontals. Of the remaining 12 reports of pairs of lines five occupy the ‘non-B? 
position and seven occupy other positions. Therefore, of the 12 reports of pairs of 
lines that do not form a part of a meaningful figure, nearly one-half occupy the only 
possible position separated from the meaningful figure. The actual number is too 
small for statistical testing, but in view of the significance levels reported in the other 
cases examined it seems probable that given sufficient reports testing would here too 
Yield significant results. 

Turning, briefly, to qualitative aspects of the data, there were two reports 
classified under the heading of fusion when the subject reported all the lines as being 
Visible but with the “Е? portion standing out. In one case the subject said: ‘E stands 
out from the rest’, but did not specify how; in the other case the report was : “Тһе Е 
is brighter than the rest.’ This second report was followed by fading of the brightness 
of the E and a normal homogeneously bright fusion followed — these reports were 
Scored as a single fusion in the absence of any report of a temporal break between 
the percepts, 


CONCLUSIONS 
1. For all the subjects the group of horizontal lines and the single vertical line 
behaved as perceptual units. 
2. Reports of the ‘E’ triad are much more 
chance, 
3. It follows that two opposing mechanisms m: 
Station; rivalry is dominant in some subjects and 
To return to the questions posed in the introduct 


frequent than could be expected by 


ay be involved, rivalry and inte- 
integration in other subjects. 
ion; there would appear to be 
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adequate evidence that given only structural disparity binocular integration does 
occur to a limited extent but that with the addition of colour disparity rivalry 
dominates and integration does not occur. Retinal rivalry would always appear to 
be present, even when the monocular stimuli are complementary — the main experi- 
ment demonstrates this especially clearly. The answer to the question of whether our 
perception of a monocular after-image may be influenced by a contra-retinal 
stimulus even when this is not itself perceptually available is “probably yes’, though 
there is not enough evidence for adequate statistical tests to be made, 

The above answers raise the question of where this interaction between monocular 
inputs occurs. That it should occur at the peripheral, retinal, level seems unlikely; 
the statistical tests applied to the data of the main experiment were applied on the 
assumption that each eye was functioning independently. The exclusion of a peri- 
pheral locus leaves the alternative of a central location. This notion receives some 
physiological support from work on an infra-human species by Hubel & Wiesel 
(1962), who found single cortical cells in the cat’s brain that responded optimally 
only when driven by stimulation from the two eyes simultaneously. Cells with 
similar characteristics have not been found outside the cortex; no such cells were 
found at the level of the lateral geniculate nuclei where the conduction pathways of 
the two eyes converge. Binocular fusion would thus seem to be a central process, 

An interesting theoretical speculation arising from this experiment is that binocular 
fusion may be the limiting case of binocular rivalry. Ifrivalry were to occur sufficiently 
rapidly, and to stimulate common or related receptor cells at a central level, the 
resulting percept could be one of fusion. The hypothesized common or related 
receptor cells are units capable of integrating stimuli that are not too disparate, 
i.e. it is assumed that the stimuli have sufficient characteristics in common to be 
directed to the same, or related, central receptor units; otherwise they would go to 
different units. Work with critical flicker fusion (Granit, 1930) indicates that spatial 
summation of flashing targets occurs, and that when two phases of intermittent light 
differ not in intensity but in wavelength (colour) flicker is less readily perceived 
(Tufts, 1907). It may be noted here that in the first experiment reported in the 
present paper, colour disparity was sufficient to over-ride fusion but the targets were 
matched for phenomenal similarity in intensity; the known spectral sensitivity of 
the eye would suggest that for different colours to appear equally intense there must 
necessarily be an objective difference in intensity. 

Breese (1899, 1909) used a stereoscope to investigate binocular rivalry and found 
that alternation was more rapid for stimuli in central, foveal, vision than for stimuli 
at the periphery; and that the rate also increased with higher light intensities. To 
quote Woodworth & Schlosberg ( 1954): ‘Evidently conditions which make for 
efficient vision favour rapid alternation’ (p. 400). 

A possible physiological basis for this hypothesized sampling from the two Oye 
alternately may lie in the finding of Riggs & Ratliff (1951) that the nystagnus 
motion of the two eyes is not coordinated; thus the simple notion of ‘i 
corresponding points’ as a major mechanism in stereoscopic vision is cast into er 
This lack of coordination between the eyes would lead to a motion-induced 
parity, necessarily small owing to the size of the nystagmus motion aro, which re 
be capable of temporal integration to yield phenomenal binocular fusion. This 
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of coordination may be necessary from the point of view of neural activity as 
Hartline (1940) has shown that few of the neural elements in the optic system respond 
to steady states of stimulation, ‘on’ or ‘off’, but most respond to change. If nystag- 
mus motion were coordinated then retinally corresponding points would commence 
and cease functioning simultaneously, as it is not, sequential sampling (extremely 
rapid rivalry between the eyes) could be the basis of binocular fusion. Another 
easily demonstrated phenomenon, that closing one eye does not noticeably reduce 
the observed brightness of vision under normal viewing conditions although it may 
do so when very dim lights are the object of attention, could also be amenable to 
the same explanation. In the types of after-image experiments described in this 
paper it is possible that we may be studying the action of these central fusion 
mechanisms when the available visual input to be processed is artificially reduced 
to a single temporal sample — the processing of which is repeated over a protracted 
period owing both to the intensity of the original stimulus and the prevention of 
any later visual stimuli. This assumes that the method by which after-images are 
processed relates to those by which normal visual stimuli are processed. At least, 
this seems to be a reasonable assumption. 


The experiments reported in this paper form a part of research to be reported in a thesis to 
be submitted for the degree of Ph.D. of the University of Aberdeen. I am indebted to my super- 
visors, Professor J. R. Symons, Professor E. D. Fraser and Dr N. E. Wetherick, for comments 
and advice on the drafts of this report. The research was supported by a Departmental Student- 
ship of the Psychology Department of the University of Aberdeen. 
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PERCEPTION WITHOUT AWARENESS IN A DICHOPTIC 
VIEWING SITUATION 


By D. E. SOMEKH ax» J. M. WILDING 
Department of Psychology, Bedford College, University of London 


One way of investigating perception without awareness is to utilize the phenomenon of 
binocular rivalry. The dichoptie viewing situation can be so arranged that a stimulus may be 
above identification level (when presented alone) but masked by contiguous stimulation, i.e. 
a brighter image to the other eye. 

This experimental situation was used to replicate an experiment of Smith et al. (1959) which 
claimed to demonstrate that differences in meaning between words registered below recognition 
threshold could affect associated conscious thoughts. In the two experiments reported here, a 
neutral face was paired with affect words presented subliminally and subjects were asked to. 
rate its oxpression using a forced-choice indicator. Additional controls to those of Smith et al. 
were used. 

In Expt. I it was established that words presented outside of awareness had an effect; on. 
semantically related judgements, which was at least as great as that with the same words 
presented supraliminally. In Expt. II this was confirmed and it was found that increasing the 
similarity of contour between critical and control words of different meaning suggested differ- 
ences between subliminal and supraliminal sessions. Responses tended to be meaning-related 
in the former and structure-related in the latter. It was suggested that the experiments have 
relevance to current theories of selective attention. 


One of the subclasses of unconscious perception is subliminal perception. Dixon 
(1971) points out that the latter is nowadays ‘defined not in terms of psychophysical 
thresholds but rather in terms of a reported total absence of phenomenal repre- 
sentation of the stimulus’. In other words, subliminal perception is best considered 
as perception without awareness. 

One situation where this may occur is when the stimulus is ‘above identification 
level (when presented alone), but masked by contiguous stimulation’ (Hilgard, 1962). 
Following an idea of Dr J. Sandler’s, it seemed reasonable to achieve this situation 
by reducing the intensity of one of the two images in a binocular set-up so that it 
would always be completely suppressed when. presented in the company of the other 
image, but still remain visible when presented alone. When the images were pre- 
sented together the subject would only be aware of the brighter of the two. 

There are two faets which recommend this procedure. Breese (1899) showed that 
When red and green squares were in rivalry, if the illumination of one of the squaros 
Was increased, it predominated. Secondly, it was discovered during pilot experiments 
that many subjects, when presented with a bright image to one eye, and being 
unaware that the other eye was being stimulated by a dimmer image, firmly 
believed that they were seeing the bright image with both eyes. — Ч Е 

The binocular rivalry paradigm has been used twice before in this field to investi- 


Sate factors affecting suppression, rather than the effects of a suppressed. stimulus, 


as here, Davis (1959), using a Keystone prism stereoscope, showed that words with 


Strong emotional content would be suppressed more often than words with little 
notional content. Frequency of word usage also had an effect and differences in 
stereoscopic perception between normals and psychotics were demonstrated. Van de 
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Castle (1960) investigated personality differences in the binocular rivalry situation 
using an Engel slide stereoscope. He predicted and obtained differences in the 
perception of aggressive words which were related to performance on the Rorschach, 

Davis reports that *all subjects clearly showed eye dominance in the majority of 
their responses’ and he only scored responses where a given word of a pair wag 
reported both when presented to the right eye and to the left eye. Van de Castle 
adjusted illumination for each subject to obtain approximately equal numbers of 
reports of words to right and left eyes, and used a score of +3 to — 2, depending on 
how clearly the key word of a pair was seen. With the method adopted in the present 
experiments such adjustments to compensate for eye dominance and the scoring of 
subjects’ responses were more straightforward. For each subject, given a stimulus of 
a certain intensity to one eye (clearly visible when presented alone), there will be 
some intensity of stimulation to the other eye which will reliably suppress pheno- 
menal representation of the former stimulus when presented simultaneously. No 
such suppression oceurs if both stimuli are presented to the same eye. 

It was predicted that material presented to the ‘masked’ eye (from here on, the 
eye which is shown the dimmer image will be referred to as the ‘masked’ eye and 
the other, attended to eye, as the ‘target’ eye) would be handled in the same way 
as subliminal material. Therefore an attempt was made to replicate the principal 
findings of an experiment by Smith et al. (1959). 

Smith et al. showed subjects a line drawing of a neutral, expressionless face paired 
with the words ANGRY and Harpy in a partially alternating series of increasing 
exposure (starting at < 40 msec.). The face was clearly and continuously visible 
for all but the brief intervals when HAPPY or ANGRY were flashed on the exposure 
field. Twenty male psychiatric patients served as subjects. When subjects’ free 
descriptions of the face were classified, they were clearly more ‘pleasant’ in HAPPY 
pairings than in ANGRY pairings. The main conclusion was that differences in mean- 
ing, between words registered below the threshold of recognition, can affect associated 
conscious thoughts, although these influences are modulated by response preferences 
and certain idiosyncratic reaction tendencies. 

There are some weaknesses in this study. The result might be due to the contours 
of the words combining with the face to produce different facial expressions. There 
was no certainty that words were subliminal in all cases and no comparison was made 
with supraliminal presentation of the words. There are some indications that sub- 
liminal perception is not just a ‘watered down’ version of normal perception (08 
claimed by Eriksen, 1962, pp. 13-15), but different in kind. Subliminal effects have 
been reported to be more marked when stimuli are well below threshold than e 
they are just below it (Bach, 1959; Eagle, 1959; and several others), and Silverman: 
Spiro (1967) have argued strongly that meaning is more potent than structure 1 
determining responses to subliminal stimuli. The data of Smith et al. do not per 
elucidation of this point. : i 

A further factor which must be taken into account in experiments of this typ? т 
the observation of Silverman (1971) that effects of subliminal stimulation ton ing 
be greater on a second test than on a first. This may be due to mobilization dur 
the earlier part of the experiment of appropriate motivational associates. hod to 

For these reasons the experiments to be reported, which use a similar metho 
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that of Smith ef al., included words of similar contour but different meaning from 
the critical words. Two sequences with the word to the masked eye suppressed 
(henceforth called subliminal sequences) then one supraliminal sequence with tho 
word visible were presented, the first subliminal sequence being treated as practice. 
The experimenter was unaware on each trial what word was being presented. 

It was predicted that responses, when HAPPY and SAD were presented, would 
differ significantly in both subliminal and supraliminal sessions, and would differ 
from blank slide presentation. It was also predicted that responses to the words of 
similar contour would tend to be similar to those to either HAPPY or SAD, but less 
extreme, in the supraliminal session, but unrelated in the subliminal session where 
response is assumed to be in terms of meaning rather than structure. 


METHOD 


The face used by Smith et al. (1959, Fig. 1) was shown to the target eye and a word or blank 
slide to the masked eye. Subjects were required to rate the face’s expression using a forced- 
choice indicator (Miserable, Neutral or Cheerful). The words used were HAPPY, SAD, HURRY or 
CARRY and SAY or HAD. There were thus two critical words (*happy' and ‘sad’) and two words 
similar in contour to each of these (to separate the effects of word meaning from those of word 
form). These latter will be referred to as ‘contour happy’ and ‘contour sad’ words from here on. 

A blank slide was presented on some trials to control for response bias. Each run consisted 
of 20 trials. The target eye had a face presented to it on each trial and the masked eye had four 
presentations of HAPPY, four of SAD, four of ‘contour-happy’ words (two of HURRY, two of 
CARRY), four of *contour-sad' words (two of SAY, two of HAD) and four blank slides. In sessions 
1 and 2 the words were presented subliminally, as defined below, and in session 3 they were 
presented supraliminally. 


Apparatus 
The stereoscope (see Fig. 1) was fitted with the eyepiece lenses from an Asher—Law stereoscope, 


` tho distance of the latter being adjustable via a knob with which the subject could make viewing 


comfortable. When. viewing, the subject rested his forehead and the bridge of his nose against 
а fitted mould so that bead position was relatively fixed. The projected images were 7 x 5 om, 
the distance between the images on the screen being adjustable, as each image could be moved 
by slight rotation of the appropriate perspex reflector. The sereen was shielded to a large extent 
from direct light from the projector on each side by cut-out black-painted cardboard. Each 
Leisegang magazine-loading projector (lamp: standard 300 W.) eould be moved forward between 
Wooden guides approx. 3cm to a mark when a blurred image was required, with minimal 
alteration of the position or size of the image. The Prontor shutter on each side was fixed to the 
front of the projector and connected via a voltage stabilizer to a common Devices digitimer. 
The main masking filter consisted of a 5:0 Kodak Wratten neutral-density filter, During the 
main experiment a 0-1 filter was inserted on the target side to reduce after-images. 


EXPERIMENT Í 
Procedure 


Experimental sessions (the three runs) lasted a total of about 40 min. First, the subject, was 
ШОЛ to the wins and to the ead that he would receive stimuli to both eyes. i this 
end, the Subject was asked which hand he used most often and was then told that his eye 
dominance would be examined. The subject was shown the word DOLLAR to both eyes and asked. 
to report when fusion took place – if there was no fusion after 1 min., small adjustments were 
Made to the reflectors to alter the relative positions of the images (in fact, this was rarely neces- 
sary) and the lights were switched off. The subject was told: ‘I am now going а sot ia 

erent words to each eye, so that you will see them superimposed. Now, you e able to 


Teport one word and then the other or perhaps just a mixture — tell me exactly what ү see, 
PSY 64 
24 


342 D. E. бомЕкн AND J. M. WILDING 


Fig. 1. Plan of the apparatus. A, Projector; B, shutter; C, pivoted perspex reflector; D, filter 
holder; E, cardboard light shield; Е, eyepiece lenses; б, projector guide; Н, tracing-film screen. 


Four neutral pairs of words were presented, each for 1-0 sec. (PAINT/PLANT, REASON/REMAIN, 
SPACE/SHARE and waTcH/wortH). Replies were noted. 

Having accustomed the subject to the apparatus, the experimenter inserted the filter on the 
probable side of the dominant eye (i.e. corresponding to handedness) and the timer was adjusted 
to 0-5 sec. (in each case that a time is quoted, this refers to shutter interval for both eyes). In 
this part of the procedure the experimenter was checking that ‘masking’ occurred in the manner 
desired: ‘This time, just tell me exactly what you see.’ The subject was shown a cartoon of à 
face to the target eye and one of the four words previously shown, to the masked eye. After the 
subject had described the face, the experimenter asked: ‘Did you see anything else at all! 
(Answer, invariably, *No*.) ‘Let me show you again.’ (Answer again ‘No’.) ‘Good. Now I am 
going to show you a faint word.’ A blank card was inserted in the slide-holder on the target side. 
This was a visual threshold check on the masked word. If the subject could not report the word 
after two exposures, the exposure time was increased to 0-8 sec. This procedure was satisfactory 
for 16 out of 20 subjects (12 subjects needed no adjustment at all). For two subjects it was | 
assumed that the other eye must be dominant and everything was switched round, satisfacte Y 
performance being obtained at 0-5 sec. The subject was then shown a reversible staircase toti 4 
target eye and a neutral word to the masked eye. Two subjects only reported a glimpse x 
‘something’ in addition to the staircase. Exposure for them was reduced to 0-3 sec. Mo 
subsequent report of awareness of the masked stimulus. The subject was then shown a comp’? " 
cartoon to the target eye and a word to the masked eye. With this final trial slide no a 
reported seeing anything in addition to the target stimulus or was unable to report the mi 
stimulus when the target stimulus was occluded. The main experiment was then begun. ved 

For eachsubject, prior to the experiment the 20 slides (which were numbered) were mi 
in a different order with the aid of random number tables, so that the experimenter со rally 
know which slide was being shown the subject on the masked side at any one time, ES sii 
eliminating any possibility of experimenter bias affecting responses in different Coni RU 
differentially. Slides had been made of Fig. 1 from Smith et al. and were presented to the ram 
side, three exposures of the slide alternating with three of its right-left reversal. Before p! 
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tations began, the projector on the target side was moved forward to the mark, so that the 
image was blurred, but recognizable as a neutral face. 

In pilot studies it was found that some subjects were unable to accept that the face (in focus) 
was not the same each time. Putting the face out of focus reduces the specificity of the perceptual 
constructs the subject makes and hence enables a greater effect of the subliminal stimulus. This 
finding, which is analogous to that of Goldstein & Barthol (1960) and others, will be elucidated 
further in the discussion. 

The subject was then told: ‘Now that you are used to the apparatus, let’s go on to the main 
experiment, which is about person perception. I am going to show you a series of faces. For each 
face I would like you to judge whether the impression it gives you is miserable, neutral or 
cheerful. This is not an easy task, because the faces differ only in small details, one from another, 
so don’t worry if you don’t see much difference at first. The important thing is just to give your 
impression of what you see, by giving one of the judgements, miserable, neutral or cheerful. 
After you've judged the first slide, wait until any after-images have faded and then say “Ready” 
and I’ll show you the next. O.K.? Any questions?’ 

The experimenter then showed the first pair of slides at the same time-exposure — 0:5 sec. in 
most cases — going on to alternate the ‘face’ slides every third presentation. This served to 
maximize the impression that the subject was seeing a series of slides instead of the same one 
each time, Any effects due to slight differences between the face and its mirror-image cancelled 
out over subjects as the same sequence was used for all subjects, whereas the sequence of words 
with which they were paired was different for each subject. 

After the sequence of 20 judgements by the subject (which were recorded on a prepared sheet 
by the experimenter), a short interpolated task, easy and relaxing for the subject, was performed. 
With a blank slide on the masked side, the subject was merely required to report whether writing 
was present or absent on a slide and, if present, roughly where. Six slides (in focus) were shown. 
The experimenter then continued, ‘Good. Now I'm going to repeat the previous experiment. 
Most people find that on the second run they see rather more differences in the faces. Just judge 
them exactly as before, as miserable, neutral or cheerful.’ At the end of the second session, which 
was conducted exactly as the first, the subject was shown the final masked word on its own by 
occluding the target face. This was a check that subliminal stimuli had been above recognition 
threshold and produced a positive result for all subjects. 

For the third session of the experiment, the large filter was removed, a 0:5 Wratten filter was 
inserted, reducing intensity so that the words did not stand out from the face, but were never- 
theless clearly visible. The subject was told: “In this last part of the experiment, I'll show you 
the series of faces again but this time you'll see a word superimposed on each one. Now, I don't 
want to know what the words are, I want you to judge the faces exactly as you did before, giving 
your impression of the face as miserable, neutral or cheerful. As a check that you are seeing the 
words, occasionally no word will be shown and I want you to report this. So just judge the faces 
exactly as before, only telling me if no word is present. O.K.?’ The slides were then shown in the 
Same sequence as the previous two ‘runs’. The subjects correctly reported the absence of a word 
in all cases. 


Introspective data 


After completion of the experiment all subjects ] 
Was about and whether they had been conscious of being stimulated on the masked side. Only 
four out of 20 subjects reported anything at all, none of them being able to identify the stimuli; 
they only reported having been conscious of ‘something’ on at most seven or eight out of 40 
Presentations. Most subjects (the other 16) expressed surprise when told of the actual experi- 
mental situation. The purpose of the experiment was also explained and the subjects were asked 


Dot to communicate details of it to their friends. 


were asked what they thought the experiment 


Subjects 
Twenty subjects (10 male, 10 female) ; postgraduates, undergraduates, teaching and technical 
staff in the psychology department. 


24-2 
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Table 1. Mean ratings of the face and standard deviations with 
different stimuli to the masked eye (Expt. Г) 


Stimulus to masked eye 


çs Б}; 
Contour BLANK Contour 
Condition... HAPPY HAPPY SLIDE SAD SAD 
(1) (2) (3) (4) (6) 

Session 1 (practice subliminal) 

Mean 0-2 0-2 0-6 1-0 02 

S.D. 0-73 0:71 0:74 0-73 0-72 
Session 2 (subliminal) 

Mean 11 01 —0:3 0-5 -04 

S.D. 0-79 0-81 0-77 0:80 018 
Session 3 (supraliminal) 

Mean 14 0-6 0:5 0-5 04 

S.D. 0:57 0-72 0-65 0-73 0:81 

Results 


Subjects’ responses were scored as + 1, 0 or — 1 corresponding to Cheerful, Neutral 
or Miserable. Thus for each condition in each session the subjects could score from 
+4 to —4. Mean scores over 20 subjects in each condition of each session are shown 
in Table 1. 

Session 1 was treated as practice. A separate analysis of variance showed no 
significant effects of conditions (i.e. words) in this session (F = 1-27; d.f. = 4, 70). 
The hypothesis that subliminal stimuli have more effect on a second run was not 
tested in these experiments, as sessions 1 and 2 differed in instructions and preceding 
task as well as order. 

The results for sessions 2 and 3 were submitted to an analysis of variance followed 
by planned comparisons, effects being tested against their interaction with subjects. 
Conditions 1 and 5 differed significantly from each other in both the subliminal 
session 2 (F = 8-27; d.f. = 1, 76; P < 0-01) and the supraliminal session 3 (= 
465; 44. = 1, 76; Р < 0-05) (two-tailed test in each case) but it will be seen that 
only condition 1 showed marked difference from the blank slide (condition 3). This 
difference was larger in session 2 than in session 3, which weighs against consideration 
of subliminal effects as watered down versions of supraliminal effects; the difference 
was not however significantly larger in session 2. i 

Results for words (conditions 2 and 4) of similar contour to the affect words in 
conditions 1 and 5 did not differ significantly between sessions 2 and 3 (the relevant 
component of the interaction between conditions and sessions gave F < 1). Nor was 
the component of this interaction significant, which tested the difference between 
sessions 2 and 3 in the differences between affect words and words of similar contour 
(F < 1; d.f. = 1, 76). Thus the prediction of a difference in handling of the contour 
similar words in the two sessions was not confirmed. There was a slight indication 
that the responses to these words were more similar to responses to the words they 
resembled in contour in the supraliminal than in the subliminal session. ‘Ae 

The supraliminal session yielded responses which were significantly more р 19; 
over all conditions than those in the subliminal session (F = 7-33; df. = ^i 
P « 0-025). This is one indication that the sessions were handled differently; 


| 
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may have been an effect of order of presentation or differences in task, since the 
subjects had to report the absence of words as well as making ratings of the face їп 
session 3. 

In conclusion, it has been established that words presented outside awareness had 
an effect on semantically related judgements, which was at least as great as that 
with the same words presented supraliminally. It has not been established that 
responses to subliminal and supraliminal stimuli differ qualitatively. Therefore it 
was decided to repeat the experiment using, in conditions 2 and 4, words which 
were more similar in contour to the critical words than those used in Expt. I. 


EXPERIMENT П 
Procedure 


This was the same as in Expt. I. The slides used were HAPPY, HARPY, blank slide, sap and SAD, 
each presented four times in randomized order. In other words, the control slides (conditions 
2 and 4) were made to resemble the critical affect words as nearly as possible while retaining 
different meaning. 

Following the initial procedure to accustom subjects to the apparatus, 13 subjects had the 
‘target’ picture exposed at 0-5 sec. to their right eye, two subjects at 0:8 sec. to their right eye 
and five subjects at 0-5 sec. to their left eye. The rest of the procedure was exactly as in Expt. I. 


Introspective data 


None of the 20 subjects reported being aware of any stimulation other than the target picture 
presented. 


Subjects 


Fourteen male and six female undergraduates and technical staff from several departments. 
About half were from non-psychology departments. 


Results 


From the mean scores for the 20 subjects, shown in Table 2, it appears that there 
is a stronger bias towards ‘cheerful’ judgements, perhaps related to the inclusion 
of the new ‘contour words’. Results were treated as before. Again, no effects of 
Words on responses occurred in session 1 (F = 0:9; d.f. = 4, 76). Д 

Conditions 1 апа 5 differed significantly from each other in both subliminal and 
Supraliminal sessions (F = 5:10, d.f. = 1, 76; and F = 5:65, df. im 1j 76;P M 0:025 
in each case, two-tailed test) but in this experiment it was condition 5 which differed 
clearly from condition 3 (blank slide) in each case, whereas in Expt. I, condition 1 
differed from condition 3 while condition 5 did not. This was due to a difference in 
Tesponses to the blank slide in the two experiments, subjects in Expt. II being biased 
More towards ‘cheerful’ responses in this condition than those in Expt. I. The means 
for conditions 1 and 5 (and hence the differences between them) were however very 
Similar in the two experiments. : 

Responses to words (conditions 2 and 4) of similar contour to the affect words 
showed differences between sessions 2 and 3. They were similar to those made to the 
affect words they resembled in the supraliminal session (session 3) as predicted, but 
this was not true in session 2 in the case of the word вар, of similar contour to sap. 

in Expt. I, the difference between conditions 2 and 4 was in the opposite direction 
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Table 2. Mean ratings of the face and standard deviations with 
different stimuli to the masked eye (Expt. II) 


Stimulus to masked eye 


BLANK 
Condition... HAPPY HARPY SLIDE SAP SAD 
(1) (2) (3) (4) (6) 
Session 1 (practice subliminal) 
Mean 10 14 14 0-3 13 
в.р. 0-73 0-76 0-62 0-73 0-70 
Session 2 (subliminal) 
Mean 11 0-9 11 1:6 01 
S.D. 0-72 0-70 0-76 0-72 0-74 
Session 3 (supraliminal) 
Mean 15 11 1^7 07 0-5 
S.D. 0-66 0-70 0-63 0-74 0-76 


Table 3. Grand total of responses 


(40 subjects x 20 responses in each session.) 


Variance 
Session + - Neutral (x 800) F ratio D.F. D 
France 290 - 307 412 114 800,800 «005 
Subliminal 297 192 311 473 | | } ‚ i 
Supraliminal 302 131 367 396-5 1:19 800,800 «04 


in session 2 and session 3. However, the relevant component of the interaction 
between sessions and conditions was not significant in Expt. I, but was in Expt. II 
(F = 3-74; d.f. = 1, 76; Р = 0:03 on a one-tailed test). Also the component of this 
interaction which tested the difference between sessions 2 and 3 in the differences 
between the affect words and words of similar contour, which was not significant in 
Expt. I, was just significant at the 5 per cent level in the predicted direction in Expt. П. 
Responses to affect words were more similar to their contour similar mates in session 3 
than in session 2 (F = 2-71; d.f. = 1, 76; Р = 0-05 on a one-tailed test). 

The supraliminal session again yielded responses which were more positive than 
those in the ‘subliminal’ session, but the difference (represented by the sessions sum 
of squares) was not significant (F < 1). However, a further difference between 
subliminal and supraliminal sessions is apparent if the total number of positive and 
negative responses is examined. This difference can be tested by assigning +1 or — 
appropriately and calculating the variance in each session. Results, pooled from 
both experiments, are shown in Table 3. 

Table 3 shows that subjects responded similarly in session 1 and 3 but produced 
far more negative and far less neutral responses in session 2. This pattern of resi 
was similar in both experiments. ; 

All differences between sessions 2 and 3 could be order effects or due to changes? 
instructions, task or experimenter’s attitude, and further work is needed controlling 
for these factors before firm conclusions can be drawn. It would have made the 
present experiments very cumbersome to include such controls in a way ™ S 
avoided the inclusion of other differences confounded with order. 
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Discussion 


The results obtained are similar to those of Smith ef al. (1959), in that they suggest 
that words perceived outside of awareness (i.e. when the subject is not aware of 
being stimulated) or subliminally have an effect on the response to a conscious 
percept processed simultaneously. Hardy & Legge (1968), Lewis (1970) and Corteen & 
Wood (1972) have obtained similar results with different ‘experimental situations. 
The results presented here also suggest some differences related to awareness. When 
both the word and the other percept (a picture) were within awareness, the subjects’ 
responses seem to have been more influenced by structure than meaning, in that 
less common words, of similar shape but different meaning, were often responded 
to as if they were the expected words Happy and sap. This was borne out by intro- 
spective data from Expt. II. Unless either of the words Harpy or ВАР happened to 
occur first in the supraliminal series, most subjects, when asked immediately after- 
wards to recall which words they were shown, were only able to report the two 
affect words or perhaps the latter plus one of the other words. Conversely, when words 
are perceived outside of awareness, we can infer tentatively that meaning may be 
analysed, as the control words were in some cases responded to quite differently 
from the affect words which they closely resembled in contour; this was shown by 
the significant components of the interaction between sessions and conditions in 
Expt. II and is shown most strikingly in condition 4 of that experiment. 

This tends to confirm Dixon’s statement (1971, p. 302): ‘If the stimulus is above 
threshold, the subject who has been instructed to identify the stimulus does so by 
giving the appropriate structurally equivalent verbal response. If on the other hand 
it is below threshold he tends to give a semantically related response. . .if he is 
partially conscious of the stimulus structure. . . the subject again gives a structurally 
related response.’ Even though the subjects were not instructed to identify the 
stimuli in this experiment, it would seem that, owing to the over-learned nature of 
the response to the common words, HAPPY and SAD, subjects respond in the way that 
Dixon suggests they would. 

The finding has relevance to the controversy between Wiener and his associates 
(Guthrie & Wiener, 1966; Wiener & Kleespies, 1968) and Silverman and his asso- 
ciates (Silverman & Spiro, 1967; Silverman, 1968). Wiener advocates a “partial-cue 
response characteristic model’ to explain ostensibly subliminal effects found with 
subthreshold exposures of pictorial stimuli (particularly Eagle, 1959) and his sug- 
gestions have been consistently challenged by Silverman et al. The findings of the 
present experiment are not easily explained by a partial-cue explanation. 

Another reason for suggesting that the experimental situation described here is 
homologous with other subliminal experiments is the observation, detailed in the 
Method section, that the picture had to be blurred before subjects теге able to 
Tespond appropriately, namely willing to respond other than ‘Neutral to a neutral 
face plus masked stimulus. This mirrors the experience of Goldstein & Barthol (1960). 
Incidental stimuli (words) had no effect on the subjects’ fantasy responses to TAT 
cards until the cards were projected out of focus. Both these examples provide support 
for Allison's (1963) finding that ‘a cognitive structure which allows for less logical, 
less differentiated elements can better permit the incorporation of new stimuli’. 
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Finally, the experiment has relevance to current theories of selective attention, 
Some recent theories of attention (Norman, 1969; Deutsch & Deutsch, 1963) suggest 
that information may be analysed in much greater detail before selection takes place 
than is envisaged by the models of Broadbent (1958) and Treisman (1969). The 
present finding is in line with the former concept. One can take the argument further, 
In the experiments on dichotic listening which have formed the major basis of both 
the latter formulations, effects produced by unattended-to material have only been 
assessed by methods which assumed that the material had been processed in the same 
way as the shadowed input. In other words, a basic criticism one may make is that 
‘irrelevant’ material has been consistently treated only as if it were within awareness 
and not as if it might be outside of awareness. 

Once one has accepted the concept that stimuli may both be analysed and remain 
outside awareness and have some subsequent effect on behaviour (as workers such 
as Dixon, 1971; Spence, 1967; Silverman, 1971; and others have done) the picture 
changes. Unlike any of the theories of attention mentioned above, Dixon’s concept 
of selective attention allows for the analysis of material which does not impinge on 
the phenomenal register. Dixon sees the phenomena of selective attention and those 
of subliminal perception as representing end points on a single continuum of 
information handling. In experiments on selective attention such as the dichotic 
listening tasks, both kinds of information handling may occur simultaneously. Such 
parallel processing is indicated in the experiments of Lewis (1970) and Corteen & 
Wood (1972) mentioned above. A re-examination of the data and redesign of experi- 
ments to take this possibility into account may prove fruitful. | 


Our thanks are due to Mr С. Gonella who built the apparatus and drew Fig. 1. This experi- 
ment was supported by a grant from the Social Science Research Council to the senior author as 
part of the work for a doctoral thesis (London University). 
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THE EFFECT OF WATER IMMERSION ON PERCEPTION 
OF THE VISUAL VERTICAL 


By N. J. WADE* 
Mazx-Planck-Institut für Verhaltensphysiologie, Seewiesen, Germany 


Judgements of the apparent verticality of a single visible line of light were compared under 
normal support conditions and under water. During head, body and trunk tilts up to 40° the 
visual vertical was not influenced by water immersion. Greater degrees of lateral body tilt (up 
to 180°) resulted in slightly greater departures of the visual from the gravitational vertical 
during immersion relative to terrestrial performance. It was suggested that this was due to the 
reduction of information from surface pressure receptors in the trunk. The mean visual after- 
effects following head, body and trunk tilts were not affected by water immersion in any con- 
sistent mannor. It was concluded that visual orientation constancy is only marginally reduced 
by immersion in water. 


The perception of the visual vertical during tilt is influenced by receptors in the 
inner ear, neck and trunk (Day & Wade, 1969). These receptor systems provide 
information for the degree of inclination to gravity, and recalibrate the visual 
information to give a relatively close approximation of the visual and gravitational 
reference axes. The involvement of the neck and trunk systems has been inferred 
from operations in which these alone have been stimulated (Day & Wade, 1968; 
Schöne & Udo de Haes, 1968; Wade, 1968, 19695). However, the specific receptor 
sites providing information for neck and trunk orientations remain to be isolated, 
especially in the case of the latter. One method of reducing information from the 
skin receptors is to immerse the body in fluid. Comparison of visual orientation during 
tilt under these conditions and with normal support should indicate whether receptors 
in the skin contribute to the maintenance of orientation constancy; judgements of 
the visual vertical would be further away from the body axis in the former condition 
relative to the latter. Of course, those receptor systems that normally respond to 
internal displacements in the direction of gravity (e.g. the vestibular statolith 
organs, and, possibly, visceral mechano-receptors) would not be affected by fluid 
immersion. AI ig 

Two investigations have been conducted to determine the effect of immersion in 
water on visual orientation. Schóne (1964) measured the visual vertical for tilts up 
to 180° and suggested that there were no differences compared to judgements under 
normal conditions, although no direct comparison was made. Graybiel et al. (1968) 
obtained judgements of the visual horizontal during centrifugation with immersion 
below the neck. Water immersion did tend to influence visual orientation relative 
to judgements under dry conditions: the degree of orientation constancy operating 
was reduced by immersion. However, this effect was significant for only one of the 
four subjects tested. The reduction in constancy was more marked in subjects 
lacking function of their labyrinthine receptors. — 

The present experiments were designed to examine 
versity of Dundee. 


whether visual orientation 
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during or after tilt is influenced by immersion in water. J udgements of the visual 
vertical made under water (referred to hereafter as the wet condition) were com. 
pared with those made under normal (dry) conditions. 


METHOD 


All the experiments reported here involved the subject adjusting a single visible 
line of light to the visual vertical. The first experiment measured the visual vertical 
during tilt, whereas the second obtained judgements before and after several minutes 
tilt. The range of tilts investigated was the same in both experiments, namely 
between 0° (upright) and 40°. The body parts that were tilted differed, these being 
either the head, or body or trunk. The same apparatus was used throughout, and 
the same subjects participated in both experiments. A further experiment involving 
tilts up to 180° is also reported. This used only two subjects but followed the same 
general design as the first experiment. 

Throughout the experiments the type I error rate is taken as 0-05. 


Subjects 


Four subjects, three female and one male, were tested in the first two experiments. They wore 
all well practised in making visual verticality judgements under normal, dry conditions, and 
they received extensive practice in making judgements under water before commencement of 
the experiments, The subjects had no experience of underwater diving. 


Apparatus 


The apparatus was essentially similar to that used by Schóne (1964). It consisted of two 
devices for tilting the subject. In each one the head position was controlled by an individual, 
dental composition bite-board inclined 20° forward of tho horizontal, i.e. the head was inclined 
20° forward of the upright position, 

For the dry arrangement side head supports and a head strap were also used. The trunk was 
prone and firmly supported by side and top boards (see also Udo de Haes, 1970). The head: 
controlling and trunk-supporting apparatus could be tilted together or independently of on 
another, thus enabling inclination of the body, head or trunk alone. ‘ch 

For the wet arrangement the only support other than the bite-board was a foot strap, Me 
could be tilted together with or independently of the bite-board, permitting investigation i 
the same range of tilts. The body was totally immersed in water to a depth of about 40 cm. a 
water temperature was maintained at 33 +2 °С. Air was inhaled and exhaled via tubes One 
bite-board holder so that no air bubbles were visible to the subject, who wore goggles. [ 
apparatus was contained in a tank with dimensions of approximately 2x 2x 1m. back: 

The stimulus object in both instances was a single line of light visible against а dark a8 
ground, located 25 спа from the subjects eyes and in the head median plane. The line un 
9:3 em long in the dry and 7-0 em long in the wet condition to compensate for the magnifica! i 
under water. The orientation of the line could be controlled by the subject by means of & 
in the dry condition and a friction drive system under water. 


VISUAL VERTICAL DURING TILT ae 

Lateral tilt of the head or body relative to gravity results in systematic а 

ments of the visual from the gravitational vertical. For tilts less than 60° از‎ 

are mostly displaced in the opposite direction to tilt referred to as the E-effect M 

1916); greater tilts produce the reversed deviation, which is called the A-effect Я 
Aubert (1861). The present experiment involved tilts within the range of 0 f? 
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This range was chosen as the effects of head, body and trunk tilts were examined 
separately, and it is difficult to tilt the head by more than 40° without inducing 
concomitant trunk tilt. 


Procedure 


Tilts of 0°, 10°, 20°, 30° and 40° left were investigated under both dry and wet conditions. 
Observation was with the left eye only, the right eye being occluded. A trial consisted of tilting 
the subject to the appropriate orientation, offsetting the line randomly, adjusting it to the vertical 
and returning to the upright position. The eye was open only during the adjustment period. 
The intertrial interval was approximately 30 sec. Six such trials were made at each tilt angle 
within a session after which the subject rested for about 3 min. The order of the tilts was 
randomized. In the wet condition the 3 min. rest period involved the subject surfacing and 
removing the goggles. Each subject was tested in four sessions, two for dry and two for wet, 
presented in counterbalanced order. Two subjects started with the wet condition and two with 


the dry. 
The same procedure was followed for head, body and trunk tilts. 


Results 


The visual vertical (measured as the deviation of the judgements from the direction 
of gravity) was averaged over trials and sessions for each condition, and the means 
for all tilt conditions are shown graphically in Fig. 1. When the head was upright 
the judgements with the left eye were markedly anti-clockwise of the gravitational 
vertical. This eye-dependent displacement is well documented, and appears to 
increase with large nasally directed deviations of the line of regard from the straight 
ahead; these values correspond to those obtained previously under similar viewing 
conditions (Wade, 1972a). 

During head tilt the visual vertical was shifted in the direction opposite to tilt. 
That is, the E-effect was produced, in accordance with previous studies employing 
head tilt alone (Wade, 1969а). The individual differences, as seen from the separate 
data points in Fig. 1, were relatively large, although they follow a similar pattern 
with increasing tilt. The overall linear trend was significant (F = 59-7; d.f. = 1, 3; 
P < 0:05), but there were no differences between the means or the trend of judge- 
ments made under wet and dry conditions. The similarity of the visual vertical 
under the two support conditions is evident from Fig. 1, as is the large overlap in 
the settings. * 

During head tilt the vestibular statolith organs are stimulated together with 
receptors in the neck. Water immersion would not have influenced the former, 
whereas its effect on the latter is not known. The neck system signals the relation of 
the head to the trunk, mediated most probably by receptors in the cervical joint 
capsules (Cohen, 1961). It is unlikely that the neck joint stimulation was greatly 
affected by the added support underwater, and it certainly is clear that its effect on 
visual orientation was not modified by immersion. Although the curves for body tilt 
are slightly more irregular than those obtained for head tilt they show approxi- 
mately the same magnitude of E-effect at 40° tilt. In like manner the overall linear 


trend was significant (F = 25:65; d.f. = 1, 3; Р < 0:05), but the trend of judge- 


ments made during tilt under wet and dry conditions did not differ significantly, nor 


did the means. 


Body tilt results in stimulation of the statolith system and also receptors in the 
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Visual vertical (degrees) 
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Fig. 1. For legend see facing page. 
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Fig. 1. Visual vertical as a function of left head, body and trunk tilts under dry ( x —— х) and 
wet (x ———x) conditions. The symbols represent the averaged data for each subject: filled 
symbols for the dry condition and open for the under water condition, The lines connect the 
overall means for the two conditions. 


trunk. It is these latter which would be most markedly affected by water immersion, 
ie. pressure receptors in the skin would have been minimally and diffusely stimu- 
lated. The results therefore strongly suggest that the skin receptors in the trunk are 
not involved in visual orientation. 

Unlike the other conditions the overall trend for judgements over trunk tilt was 
not Significant. This is in contrast to previous findings in which an effect during trunk 
tilt has been clearly found (Schöne & Udo de Haes, 1968; Wade, 1968), although it 
may have been decreased by the trunk posture employed here. The contributions of 
the neck and trunk systems, because of their opposition, could have cancelled one 
another out with respect to visual orientation. The trend for judgements under the 
wet and dry conditions did not differ significantly, nor did the means. This result 
is not surprising in view of those for head and body tilts from which it was concluded 
that the contributions of the neck and trunk systems to visual orientation were not 
Significantly reduced by water immersion. In each instance, however, the statolith 
organs were stimulated too; for trunk tilt it is evident that the operation of the two 


systems together is not influenced by immersion in water. 
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Discussion | 

The results of this experiment are consistent їп yielding no evidence for visual 
disorientation when judgements are made under water without any visual frai 

present. This obtains for judgements both when upright and tilted 1 

over, the variances associated with judgements underwater are of the same order 


VISUAL VERTICAL AFTER TILT 


Visual orientation with the head upright is influenced by a period of prior tilt. 
The visual vertical is displaced in the direction of prior tilt relative to pre-tilt judge 
ments (Day & Wade, 1966; Wade, 1968). This after-effect appears to have its basis 
in the adaptation of the proprioceptive systems stimulated rather than the statolith 
organs (Day & Wade, 1968). Consequently, the above conclusion regarding the lack 
of involvement of skin receptors in visual orientation can be tested more precisely: 
if receptors in the skin surface contribute to the after-effect then its magnitude would 
be reduced during water immersion. This experiment, involving head, body and. 
trunk tilts, was designed to investigate the problem. 


Procedure 


Observation was with the left eye only. An after-effect trial consisted of four pre-test adjust. 
ments to the visual vertical with the body upright followed by 2 min. tilt at the appropriate 


Results 

The visual after-effects following head, body and trunk tilts are shown in Fig. i 
for the wet and dry conditions, & | 

The pattern of results for head tilt is similar to that obtained previously (Day I 
Wade, 1966), although the magnitude of the after-effect was smaller. The ae | 
linear trend was significant (F = 11-11; df. = 1, 3; P < 0-05), but the es | 
the after-effect did not differ significantly with the wet and dry conditions nor der 
the means. It is clear from the figure that the after-effect following body tilt ШШ | 
the dry condition was negligible, which contrasts with previous data (Wade, dies: 
This may have been due to the different trunk postures assumed in the two ie a 
here the trunk was initially prone whereas the previous investigation iv? ee 
standing trunk posture. The simplest interpretation of the present results 8 
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trunk receptors stimulated by prolonged lateral tilt from the prone position do not 
influence visual orientation, with no after-effect consequent upon their adaptation. 
This interpretation has some difficulties in accounting for the data from the previous 
experiment. For example, the appreciable after-effect following head tilt would 
suggest that the E-effect during head tilt should be greater than that for body tilt, 
but this is not clearly evident. Furthermore, the effect during trunk tilt was not in 
the direction expected from neck stimulation. A relatively large anti-clockwise after- 
effect was produced by trunk tilt. This is the direction of the effect that has been 
reported previously (Wade, 1968). The overall trend was significant (F = 4-50; 
d.f. = 4, 12; Р < 0-05). Moreover, the trend of the after-effect differed significantly 
under the wet and dry conditions (F = 3:59; d.f. = 4, 12; P < 0:05). The means 
for the different conditions, however, did not differ significantly. This result was 
unexpected in view of those from the preceding two after-effect conditions, and also 
from the first experiment in which judgements were made during trunk tilt. The 
direction of the after-effect following trunk tilt is anti-clockwise and its magnitude 
was larger following dry tilt, particularly at 10° and 20°. The difference is in the 
direction opposite to that expected from a reduction of information for trunk posture: 
the neck system contribution to the after-effect leads to an anti-clockwise displace- 
ment, but this is counteracted in part by the clockwise trunk system shift. If the 
latter is reduced, as was predicted for water immersion, then the trunk tilt after- 
effect would be more markedly anti-clockwise in the wet condition, the reverse of 
which was obtained. Alternatively, as was suggested from the results of the previous 
experiment, the trunk system may not have been involved in this after-effect. 
Accordingly, the after-effect following trunk tilt should have been about equal in 
magnitude to that from head tilt, as each involved equivalent neck inclination. 
However, the after-effects from head tilt were generally larger than those following 
trunk tilt, 


Discussion 


Significant after-effects were produced following neck and trunk tilt, but not after 
body tilt. The direction of the trunk tilt after-effect was consistent with that pre- 
dicted for neck stimulation, which was asin the left head tilt condition. The absence of 
an after-effect in the body tilt experiment was puzzling. This could be accounted for 
by the absence of any trunk system adaptation following prolonged body tilt, but 
this interpretation is inconsistent with some other features of the data. 

Even more surprising was the significant difference between the dry and wet trends 
for the trunk tilt after-effect. Otherwise, the similarity of the two conditions in the 
head and body tilt studies supported the conclusion that modifying the surface 
Teceptor stimulation by water immersion produced no significant changes in visual 
orientation. Again the stability of judgements under water, as indicated by the 
inter-subject variation, was equal to that under normal support conditions. This is 
not so surprising in the after-effect studies, since all judgements were made with the 
head upright, a condition associated with low variance. The measurement of the 
after-effect, however, cannot be considered as precise as for the effect during tilt, 
due to the reduced number of measures taken, This is clear from the greater irregu- 
larities in the averaged functions. Although each subject undertook twice as many 
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Fig. 2. For legend see facing page. 
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Fig. 3. Visual vertical as a function of left body tilt up to 180° under dry (x —— х) and wet 
(x---x) conditions, The filled symbols represent the data for the dry and the open for the 
wet condition for each subjeot. 


sessions por tilt condition for the after-effect series there were only four measures 
per degree of tilt per support condition compared to twelve adjustments to the visual 
vertical in the tilt experiments. While the variance of the pre-tests was reduced by 
obtaining four judgements, only one post-test was possible otherwise the after-effect 
would have dissipated somewhat (Wade & Day, 1968). The measurement of so many 
pre-tests permitted comparison of the two tilting arrangements. The mean of the 
960 pre-tests in the dry condition was — 1:365? and that from the wet condition was 
—1:396*, indicating that no biases were present in the apparatus. 

The general conclusion that can be drawn from the above experiments is that water 
immersion has relatively little effect on visual orientation. This, however, only 
applies to lateral tilts up to 40°. The contribution of skin surface receptors may be 
substantial for greater degrees of body tilt. 

A further experiment involving body tilt up to 180° but using only two of the 
subjects was also conducted. The design was essentially similar to that in the first 
experiment, and the results are displayed graphically in Fig. 3. The A-effect was 
produced for all degrees of body tilt, and the overall function is similar to those that 
have been obtained under equivalent tilt conditions (Schéne, 1964; Udo de Haes, 
1970; Wade, 1972b). The two curves follow the same general trend, although judge- 
ments under water were significantly different from those in the dry condition for 


Fig. 2. Visual after-effect following 2 min. left head, body or trunk tilt under dry ( x——x) 
and wet (х——— 5a) conditions: "Tho symbols represent the average data for the same subjects as 


in Fig. 1, filled for the dry and open for the wet conditions. 
25-2 
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each subject. The visual vertical was closer to the body axis in the former condition 


indicating a reduction in visual orientation constancy. The difference wag greatest 
when the head was upside down. Schéne reported a similar result, and postural 
disorientation under water is greatest in the inverted position (Brown, 1961; Nelson, 
1968; Ross ef al., 1969). The reduction of visual orientation constancy under water is f 
consonant with the reduction of information from the trunk system. The effect is, 
however, small relative to the degree of constancy operative, and is evident only 
for body tilts beyond 30°, in correspondence with the first experiment. 


CONCLUSION 


The results of the experiments involving tilts up to 40° demonstrated that visual 
orientation within this range is not affected by water immersion. That is, reduction 
of information from cutaneous receptors did not reduce visual orientation constancy, 
It was concluded that the site of the trunk receptors which influence visual orientation 
appears to lie in the internal organs rather than in the skin. Body tilt beyond 40° 
resulted in a slight reduction in visual orientation constancy during immersion, 
Nonetheless, the effect of water immersion on visual orientation was small relative 
to the degree of constancy that was operating. 


I wish to thank the subjects who participated in the experiments and the Alexander von 
Humboldt-Stiftung for financial support. 
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THE IMPOSSIBLE COLONNADE AND OTHER 
VARIATIONS OF A WELL-KNOWN FIGURE 


By J. О. ROBINSON ax» J. A. WILSON 
Department of Psychology, University College, Cardiff 


A version of the so-called ‘three-stick clevis’ (Schuster, 1964) is shown in Fig. 1. 
It appears as an impossible figure in that the two part-percepts, of two arms and of 
three arms, are inconsistent one with another. As Baldwin (1967) pointed out, the 
figure makes use of the fact that a cylinder can be represented by a pair of lines, 
while a rectangular bar requires three lines. The illusion is constructed by completing 
each pair of lines to make a cylinder at one end, and each triplet to make a square 
bar at the other. 

Since three times an even number is even, we can construct, as Baldwin did, 
similar figures with any even number of square bars. Thus, for example, Fig. 2. 
Hayward (1968) also produced amusing examples of the use of this principle. 

We can also turn the figure round, though in this case the effect is less convincing, 
probably because the cues to squareness and roundness are less complete and there- 
fore weaker. The effect of the cues can be strengthened by lengthening the arms, 
thereby reducing the immediacy of the conflict between them; the illusion is corre- 
spondingly strengthened. See Figs. 3 and 4. 

The same principle, of connecting by threes and by twos, can be used to construct 
a colonnade, with columns square at the top, round at the bottom. See Fig. 5. 

In the original figure, the round end of the bars is the free end. We can get an 
alternative figure, not quite so simple, by making the free ends square. See Figs. 6 
and 7. 

The same principle should apply to prongs of hexagonal section coming together 
as members with octagonal section, and so forth, but these more complicated shapes 
are difficult to represent convincingly. ; 

Fig. 8 is another example of regrouping, from triangles to rectangles, and is a cuckoo 
in this nest of impossible figures. : 

Another possibility is to use bars which maintain their cross-section, and thus 
require the same number of lines at both ends, but to use some subterfuge which 
will enable us to group the lines differently at the two ends of the bar. Thus we have 
the colonnade of round columns, with end column masked, as shown in Fig. 9. By 
the same kind of subterfuge, we have the square-barred fork of Figs. 10 and 11. 

Another possibility is to change the perspective from опе end of the bar to the 
other, thus getting the double impossibility of a change in the number of bars and 
at the same time a change in the position in space of the bars. See Fig. 12. à 

With this change in perpsective we can even change asingle barinto two. See Fig. 13. 
There is also the change in perspective of the colonnade, Fig. 14. 

The change in perspective, together with the regrouping of lines, leads to another 
class of impossible figures, resembling those of Penrose & Penrose (1958). See Fig. 15. 
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The puzzled man is the invention of our colleague John Lazarus. 


REFERENCES 


BALDWIN, Н. (1967). Building better blivets. Worm Runners’ Digest 9, 104-106. 

Haywarp, R. (1968). Blivets: research and development. Worm Runners’ Digest 10, 89-92. 

PENROSE, L. 8. & PENROSE, К. (1958). Impossible objects: a special type of illusion. Br. J. Psy- 
chol. 49, 31-33. 

Sonuster, D. Н. (1964). A new ambiguous figure: a three-stick clevis. Am. J. Psychol. 77, 673. 


(Manuscript received 18 August 1972) 


Í x i 
i 
I Г 
> t b 
"3 H , 
eh) 
m 
"A 
[ V 
е d 
D 
i 
] 
i 
d hd 
| 
a 
ў б 
кӯе 7 e T 
T. $ * w 


Br. J. Psychol. (1973), 64, 3, pp. 367-373 867 
Printed in Great Britain 


EFFECT OF INTERVAL 
BETWEEN AUDITORY AND PRECEDING VISUAL 
STIMULI ON AUDITORY SENSITIVITY 


By Т. SHIGEHISA, PHYLLIS M. J. SHIGEHISA 
AND J. В. SYMONS 


Department of Psychology, University of Aberdeen 


Auditory thresholds were determined by a modified method of limits, in introverts, ambiverts 
and extraverts, under three intensities of light. Five determinations were made: one before, 
one during and three (30 sec., c. 8 and 16 min.) after the light stimulation. An analysis of 
variance of the data showed significant results for the interval conditions, the personality typo 
and the interaction of these parameters, under the weak light. Interval effects were also 
significant under medium and strong light. A weak light inereased, and a strong light decreased, 
auditory sensitivity when threshold determinations began 30 sec., but not more than about 
8 min., after the light stimulation, in introverts. 


A survey of the literature on intersensory effects reveals that many results reported 
since the beginning of this century have been contradictory, and no general con- 
clusion has been derived (see Shigehisa, 1972). One reason for the contradictory 
results may be the variety of methodologies employed in different studies and the 
results are probably related to the combination of parameters used in studies of 
intersensory facilitation and inhibition. There are many sources of these parameters. 
Ina previous study, Shigehisa & Symons (1973a) found that the intensity of a simul- 
taneous visual stimulus differentially affects absolute auditory sensitivity as a func- 
tion of the personality type. A weak visual stimulus increased, and a strong stimulus 
decreased, auditory sensitivity in introverts, while the strong stimulus caused a 
greater increase than the weak stimulus in extraverts. These results demonstrate 
that the intensity of the heteromodal stimulus and the personality type are two 
important parameters involved in determining the intersensory effects. It is reason- 
able to suppose that if the auditory response measures used in their study are reliable 
over the duration of the experimental session, then these intersensory effects could 
be reproducible under the conditions where these parameters are controlled. The 
reliability of the method employed in their study was investigated by a following 
study (Shigehisa & Symons, 19735), and this latter study indeed showed significant 
reliability of responses to tones in introverts and extraverts, under increasing in- 
tensities of light. The auditory responses were most reliable in introverts and least 
in ambiverts. The same visual stimuli produced the same effects, facilitation and 
inhibition, on auditory sensitivity in the same subjects on different days. 

The present investigation is an attempt to extend these studies, by analysing the 
effect of temporal parameters involved in intersensory effects, which could be 
Measured by the same auditory responses. It was thought worth while to investigate 
the effect of interval between auditory and visual stimuli in relation to intensity and 
Personality variables. Although there are scattered reports on interval Ed 
(Kravkov, 1935, cited by London, 1954; Child & Wendt, 1936, 1938; Kuroki, 1937; 
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Allen & Schwartz, 1940; Semenovskaia, 1946, cited by London, 1954; Howarth & 
Treisman, 1958; Treisman & Howarth, 1959; Maruyama, 1959, 1961), no research 
has been done on interval effects in relation to intensity or personality variables, 
except that some studies (e.g. Child & Wendt, 1936, 1938) suggest such a possibility, 
The problem is therefore whether the interval between auditory and preceding visual 
stimuli affects auditory sensitivity, in relation to personality, at various intensities 
of light. It is this problem which determined the design of the present study, Briefly, 
absolute auditory sensitivity was determined, using the method of Shigehisa & 
Symons (1973a, Б), in three personality types, before, during and after the light 
stimulation at three levels of intensity. 


Метнор 

Subjects 

Twenty-four randomly selected students (15 males and nine females), whose ages ranged from 
18 to 33 years, were used. They had auditory sensitivity within normal limits and reported no 
previous visual defects. First, the Eysenck Personality Inventory (Eysenck & Eysenck, 1964) 
was administered. Those eight subjects with E scale scores ranging from 4 to 8 were designated 
introverts or I (mean E scale score 6:50, s.D. 1:60; mean N scale score 12-88, s.p. 5-49), and those 
eight ranging from 14 to 17 were designated extraverts or E (mean E scale score 15:88, s.D. 1:13; 
mean N scale score 8-00, s.p. 6-12). The remaining eight subjects (range 10-13) were designated 
ambiverts or A (mean E scale score 11:50, s.p. 1:07; mean N scale score 5:13, s.p. 3:87). L scale 
scores ranged from 0 to 4 among all subjects, who served equally in the five experiments, (A pre- 
vious study (Shigehisa & Symons, 1973a) has shown no correlation between auditory sensitivity 
change and the EPI N scale score, under any intensity of visual stimulation; hence the М scale 
score was disregarded in this study.) 


Apparatus 


The apparatus used was described in detail elsewhere (Shigehisa & Symons, 1973a). In short, 
а Békésy audiometer and sound-proof chamber were used for threshold determination. The 
light was uniformly projected from а 500 W. projector, through a green filter, on to the eye-cups 
(homogeneous visual stimulation) from outside the chamber. The distance between projector 
lens and the eye-cups was 180cm. The light stimulus constituted three intensity levels, as 
measured by a gamma photometer, at the following intensities: 0-006, 44-69, 474-39 candela 
per square metre. (These will be called, in this order, weak (W), medium (М) and strong (8)) 
‘The two eye-cups used for producing homogeneous visual stimulation (Ganzfeld) were similar 
to those described by Hochberg et al. ( 1951). They were made from halved table-tennis balls of 
good diffusing power, trimmed and shaped to fit over the eyes with snug contact around the 
edges. Thin surgical tape assured strong support and a complete seal without irritating the skin. 


Procedure 


The procedure used was described in detail in a previous study (Shigehisa & Symons, 19730). 
In essence, the subject was asked to keep his eyes open throughout the experiment, and his task 
was to press the button three times successively when he first heard the pure tones (1000 Hz, 
pulsed at the rate of 2-5 interruptions per sec.), within the 3 sec. following а signal (45 V. 
buzzer, 250 msec.), to press it once when he did not hear, and to press twice when he was not 
certain. In each trial, immediately following the signal, the tones were presented for 3 sec. with 
illumination of the eye-cups, except in the control condition. Immediately after the subjects 
response to the tones, the tones and the light were terminated, and the subject spent each inter- 
trial interval (30 sec.) in darkness, In each trial, the tones and light were terminated at the end 
of 3 sec. if the subject did not respond. The loudness of the tones was reduced over trials In 
2 db steps, starting from 10 db above threshold. The initial starting-point was so adjusted, in 
each of the five interval conditions, that threshold determination included five consecutive 
hearing response trials, one or more not-certain trials, and three consecutive not-hearing trials. 
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Hence, each subject normally had nine or more trials for threshold determination at each 
interval condition. The db level of the not-certain response, or mean of these responses if more 
than one occurred, or mean of the lowest hearing response and highest not-hearing response, 
was taken as threshold, in each determination. 

In Expt. I (control) the subjects were given the same interval treatment as in the other 
experiments, but all threshold determinations were made without visual stimulation, to ensure 
that sensitivity was relatively constant over time in the absence of heteromodal stimuli. In 
Expts. П, III and IV, weak, medium and strong visual stimulations were used, respectively. 
In Expt. V (redetermination), auditory thresholds were determined under the same conditions 
as in Expt. III. In each experiment, five threshold determinations were made: one before, one 
during and three after the visual stimulation. Each threshold determination (normally nine 
trials) lasted approximately 7 min., and was separated from the others by 30 sec. (termination 
to onset): hence three threshold determinations were made starting 30 sec., about 8 min. and 
about 16 min. after the visual stimulation. These five positions of threshold determination will 
be called, in this order, interval conditions 1-5, The sequence of experiments was weak, medium, 
strong and medium (redetermination), but the starting-order was counterbalanced, among the 
four experiments, over eight subjects in each personality group. The control experiment pre- 
ceded these four experiments in each subject. The interval between any two experiments was 
more than 24 hr. 


RESULTS 


The thresholds were adjusted to give the raw data in terms of sensation level, 
by using the same method as used by Shigehisa & Symons (19734), by taking the 
threshold obtained before visual stimulation as the zero sensation level for that 
subject, and subtracting from this the thresholds for the other four interval conditions. 

The results of an analysis of variance performed on these data for the three groups 
of subjects are given in Table 1. In this analysis, the minus signs of negative figures 
were disregarded. The main effect concerned with the variation in interval is referred 
to as ISI in the table, and PT refers to the personality types. The F for the interval 
conditions is significant in each of the four visual stimulation experiments. The Р for 
the personality types, however, is significant only in the weak visual stimulation 
experiment. Тһе significance of the interval conditions variable indicates that 
auditory sensitivity varies with change in the interval between visual stimulation 
and presentations of the tone. Similarly, the significance of the personality variable 
indicates that auditory sensitivity varies with difference in the personality type, 
when the visual stimulus is weak. The interaction of interval conditions with person- 
ality types is significant in the weak visual stimulation experiment. This indicates 
that auditory sensitivity is differentially affected by the interval between visual and 
auditory stimuli as a function of the personality type, when the visual stimulus is 
Weak. An analysis of the data of the control experiment provides a check on the 
Possibility of a practice or other temporal effect on the thresholds. There was no 
Significant effect of sequence in these data corresponding to the interval in the visual 
Stimulation experiments. The non-significance of the personality type, and of the 
Interaction of the sequence with the personality type, further shows that there is no 
evidence of a practice or other temporal effect. In addition, the data of the two 
medium visual stimulation experiments (Expts. III and V) present evidence for the 
Teproducibility of these intersensory effects, in terms of the effect of interval between 
Visual and auditory stimuli. 

_ Tests of the significance of the difference between zero sensation level and each 
Interval condition were made. The results of two-tailed tests (Table 2) show the mean 
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inorease for introverts both during and 30 sec. after weak visual stimulation to be 
significantly greater than the zero sensation level. They show also the mean decrease 
for introverts during and 30 sec. after strong visual stimulation to be significantly 
less than the zero sensation level. Similarly the mean increase for extraverts during 
strong, and also both medium, visual stimulations was shown to be significantly 
greater than the zero sensation level. The ¢ tests performed on these mean increases 
or decreases in introverts revealed that the magnitude of auditory sensitivity change 
is not significantly different between 0 and 30 sec. after weak (/ = 1-26) or strong 
(t = 1:37) visual stimulation. These results indicate that an after-effect occurs only 
in introverts, regardless of the direction of the immediate effect, i.e. both weak and 
strong visual stimuli produce this effect. And it occurs only when auditory threshold 
determination begins 30 sec. after visual stimulation is terminated. 

The same ¢ tests performed on the data of the control experiment show none of 
the means for any group of subjects to be significantly different from the corre- 
sponding zero sensation level under any sequence of threshold determination. The 
results of the control experiment indicate that these data for introverts and extraverts 
in the four visual stimulation experiments can be considered in terms of the interval 
conditions between visual and auditory stimuli. In addition, the data for the two 
medium visual stimulus experiments present evidence for the reproducibility of the 
intersensory effects, in terms of the immediate effect of visual stimulation in extra- 
verts, The significant correlation found between the ist and 2nd determinations 
(Expts. III and V), in terms of the sensation level, under simultaneous medium 
visual stimulation gives further evidence for the reproducibility of these intersensory 
phenomena. (In this calculation, the mean of thresholds at interval conditions 
Land 5 was taken as zero sensation level.) The r is +0-947 in introverts, + 0-915 in 
ambiverts and + 0-867 in extraverts ; all significant at the 1 per cent level (two- 
tailed tests; d.f. = 6). These results further suggest that the same visual stimulus 
condition produces the same effect on auditory sensitivity, in the same subjects, at 
different times. 


Discussion 

The present results indicate that both enhanced sensitivity and reduced sensitivity 
to the auditory stimulus persist for some time after the visual stimulus has been 
Withdrawn, Auditory sensitivity increased when a weak visual stimulus was applied 
Simultaneously, and it increased also when sensitivity determination began 30 sec. 
after visual stimulation had been terminated, in introverts only. Sensitivity de- 
creased when a, strong visual stimulus was applied simultaneously, and it decreased 
also when determination began 30 sec. after visual stimulation had been terminated, 
in introverts, Secondly, the interval between the auditory stimulus and the pre- 
ceding weak visual stimulus differentially affected auditory sensitivity as a function 
of the personality type. It may be concluded that there is an after-effect of visual 
Stimulation on auditory sensitivity which persists for at least 30 sec., but for not more 
than about 8 min. This effect can be produced by both weak and strong visual 
stimuli, and can be respectively facilitatory and inhibitory. This effect occurs only 
Ш introverts, 


These results indicate that the data of introverts reported in the previous studies 
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(Shigehisa & Symons, 1973a, b) might have been influenced by this parameter, Tt is 
suggested that the occurrence of these possible after-effects should be taken into 
account when interpreting the results of intersensory stimulation. Tf, in fact, the 
auditory sensitivity of introverts is influenced by the facilitatory after-effect of a 
weak visual stimulus, a decrease in auditory sensitivity may have occurred under a 
medium visual stimulus if the preceding weak visual stimulus was separated from it 
by more than 30 sec. in the experiments in a previous study (Shigehisa & Symons, 
1973a). Secondly, if indeed auditory sensitivity is influenced by the inhibitory 
after-effect of the strong visual stimulus, sensitivity under the control condition may 
become greater if the strong visual stimulus precedes Sensitivity determination by 
more than 30 sec. However, it was shown by the experiments in both the previous 
(Shigehisa & Symons, 1973a) and the present study that auditory sensitivity in- 
creased under weak, decreased under strong, and remained unchanged under medium, 
visual stimuli, as compared with the control condition, which was not preceded by 
any visual stimulus in the experiments in the present study. In view of these results, 
it seems that the influence of possible after-effects is too small to dictate any altera- 
tion of previous hypotheses (Shigehisa & Symons, 1973a), on differential effects of 
the intensity of the visual stimulus on auditory sensitivity, in introverts. | 

The significance of the interval conditions variable found in all experiments in the 
present study suggests the importance of this variable as one of the determining 
factors of intersensory effects. 


CONCLUSIONS 


In conclusion, the results of the present study can be summarized as follows, 
(1) Auditory sensitivity varies with change in the interval between the auditory and 
the preceding visual stimuli, when the visual stimulus is weak, medium or strong. 
(2) Auditory sensitivity is differentially affected by this interval, as a function of the 
personality type, when the visual stimulus is weak. (3) Auditory sensitivity is 
affected by a visual stimulus which is terminated 30 sec., but not more than about 
8 min., before the sensitivity determination. Auditory sensitivity increases after a 
weak visual stimulus, and decreases after a strong stimulus, only in introverts. 


The many valuable suggestions and discussions with Professor Elizabeth D. Fraser, and 
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STIMULATION IN RELATION TO PERSONALITY 


By T. SHIGEHISA ax» J. R. SYMONS 
Department of Psychology, University of Aberdeen 


Auditory thresholds were determined in each subject on two different occasions, by a modi- 
fied method of limits under 10 intensities of light. Coefficients of reliability and analyses of 
variance of the data showed significant reliability of responses to tones in introverts (I) and 
extraverts (E), under increasing intensities of light. The auditory responses were most reliable 
in I and least in ambiverts (A). The same visual stimuli produced the same effects on auditory 
sensitivity, in the same subjects, on different days. These effects included facilitation and 
inhibition of sensitivity in I, facilitation in E and A, and interaction of intensity conditions 
and personality type. 


Despite the importance of interrelations between separate sense modalities, many 
reports on this subject are not consistent in situations where stimulation of one sense 
modality changes sensitivity in another. In most studies on intersensory effects, the 
dependent variable has been a measure of threshold energy reflecting the change in 
sensitivity expected to occur under heteromodal stimulation. These effects are con- 
sidered to occur when a heteromodal stimulus has either a facilitatory or an inhibi- 
tory effect on sensitivity in the primary modality. Studies of intersensory facilitation 
and inhibition have been primarily concerned with the measurement of absolute 
threshold shifts in the primary modality in the presence of, as compared with the 
absence of, heteromodal stimulation, without these shifts being quantified. 

Research into these effects has had a long and controversial history. The results 
of many behavioural studies on this subject have been contradictory, and no 
generally acceptable conclusions have emerged, the results being variously reported 
48 facilitatory or inhibitory. The magnitude of such effects was frequently small and 
obscured by variability in the data. Where larger effects were reported (see London, 
1954; Loveless ef al., 1970), attempts at replication, or similar studies, have failed 
(e.g. Matthews & Luezak, 1944; Rose & Schmidt, 1947; Chapanis et al., 1949; Gulick 
& Smith, 1959; Karlovich, 1969), and there have been a number of studies which 
Were unable to demonstrate these effects (see Shigehisa, 19725). Thus one of the 
important issues in the study of intersensory effects has been the lack of reproduci- 
bility of the effects, in different laboratories and at different times. One reason for 
the contradictory results reported in the literature may be the variety of methodo- 
logies employed in different studies. Contradictory results are probably related to the 

Use of rather unreliable sensory response measures which were not always sufficient 
to detect; measurable magnitudes of the effects, particularly in many studies where 
the Personality type of the subject was not defined, or the intensity of the hetero- 
Modal stimulus was not controlled. 

In ® previous study, Shigehisa & Symons (1973) found that absolute auditory 
Sensitivity was differentially affected by the intensity of a simultaneous visual 
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stimulus as a function of the personality type. Introverts showed facilitation of 
sensitivity at weak, and inhibition at strong, intensities of the visual stimulus, while 
extraverts continued to show greater facilitation at stronger intensities, These 
findings demonstrate that the intensity of the heteromodal stimulus and the person- 
ality type are parameters involved in determining the intersensory effects, However, 
since the methods used in their study diverged in many respects from those of Others, 
it was thought worth while to investigate the reliability of the auditory response 
measures used and the reproducibility of the intersensory effects in relation to these 
parameters. It is reasonable to suppose that if the auditory response measures used 
are reliable over the duration of the experimental session, then these intersensory 
effects could be reproducible under conditions where these parameters are controlled. 
The problem is therefore whether the same change in auditory sensitivity can be 
reliably produced in the same subject, at different times under the same intensity 
conditions of visual stimulation. It is this problem which determined the design of 
the present study, and thus absolute auditory sensitivity was determined, using 
the method of Shigehisa & Symons (1973), in the same subjects on two different 
days under the same visual stimulus condition with ten levels of intensity. 


METHOD 
Subjects 


Fifteen randomly selected students (10 males, five females), whose ages ranged from 18 to 
25 years, were used. They had auditory sensitivity within normal limits and reported no previous 
visual defects. First, the Eysenck Personality Inventory (Eysenck & Eysenck, 1964) was 
administered. Those five subjects with E scale scores ranging from 4 to 8 were designated intro- 
verts or I (mean E scale score 6:60, s.p. 1:95; mean N scale score 14-60, s.p. 5:50), and those five 
ranging from 15 to 17 were designated extraverts or E (mean Е scale score 16.00, s.p. 1:00; 
mean N scale score 9:00, s.p. 5:40). The remaining five subjects (range 10-13) were designated 
ambiverts or A (mean E scale score 11-20, s.p. 1:30; mean N scale score 6:20, s.p. 5-02). L scale 
Scores ranged from 0 to 4 among all subjects, who served equally in the two experiments. 
(A. previous study (Shigehisa & Symons, 1973) has shown no correlation between auditory 
sensitivity change and the EPI N scale score, under any intensity of visual stimulation; hence 
the N scale score was disregarded in this study.) 


Apparatus 


The apparatus used was described in detail elsewhere (Shigehisa & Symons, 1973), In short, 
a Békésy audiometer and sound-proof chamber (Industrial Acoustics) were used for threshold | 
determination. The light was uniformly projected from a 500 W. projector, through a green 
filter (Шога, по. 604), on to a milk-plastie screen (60 x 38 em), from outside the chamber. The 
distance between the projector lens and screen was 120 cm, and between the screen and the 
subjects eyes 60 em. The brightness increments in the green light at the screen constituted ten 
levels, аз measured by a gamma photometer, at the following candela per square metre? б, 
0-006, 0-06, 2:32, 14-45, 44-69, 98-99, 175-32, 299-08, 474-39. (These will be called, in this order, 
intensity levels 1—10.) 


" 


Procedure 


The procedure used was described in detail in a previous study (Shigehisa & Symons, 1979). 
In essence, the subject was asked to fixate the centre of the screen throughout the experiment, 
and his task was to press the button three times successively when he first heard the pure tones 
(1000 Hz pulsed at the rate of 2.5 interruptions per sec.), within the 3 sec. following a sign 
(45 V. buzzer. › 250 msec.), to press it once when he did not hear, and to press twice when he was 
not certain. In each trial, immediately following the signal, the tones were presented for 3 seo. 
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with illumination of the screen, except in the control condition. Immediately after the subject’s 


onse to the tones, the tones and the light were terminated, and the subject spent each inter- 


trial interval (30 sec.) in darkness. In each trial, the tones and light were terminated at the end 
of 3 вес. if the subject did not respond. The loudness of the tones was reduced over trials in 
2db steps, starting from 10 db above threshold. The initial starting-point was so adjusted, in 
each light condition, that threshold determination included five consecutive hearing response 
trials, one or more not-certain trials, and three consecutive not-hearing trials. Hence, each 
subject normally had nine or more trials for threshold determination at each intensity of light. 
The db level of the not-certain response, or mean of these responses, or mean of the lowest 
hearing response and highest not-hearing response, was taken as threshold, in each determination, 
The sequence of light conditions was counterbalanced among the ten intensities over the five 


subj 


jects in each personality group. In Expt. II (redetermination), the procedure was identical 


with Expt. I (initial determination). The interval between the experiments was more than 24 hr. 


RESULTS 


A deviation score for each threshold value was first calculated from the mean of 
10 threshold values in each of the two determinations (Expts. I and II) for each sub- 
ject. Table 1 shows these deviation scores. The results of an analysis of variance 
performed on these data (Table 2) revealed that the error term, indicating the average 
variability of subjects’ responses from first to second testing, was lowest in the case 
of the introverts, next lowest for extraverts and highest for ambiverts. In other 
words, introverts had the highest test-retest reliability, ambiverts least. 

This result was confirmed by calculating a reliability coefficient between the 
10 threshold scores of Expts. I and II, for each personality group, by combining the 
figures of individual subjects. In I, r = +0-906, which is significant at the 1 per cent 
level; іп E, r = +0-745, which is significant at the 2 per cent level; and in A, 
"= +0:593, which does not reach the 5 per cent significance level. When the three 
groups are combined, r = +0۰724, which is significant at the 2 per cent level (all 
two-tailed tests, d.f. = 8). The r for each subject is shown in Table 3. These results, 


together with those of the analysis of variance, show that the auditory responses 


made with increasing light intensity over 10 levels are more reliable in I than in E, 
and least in A. 
In further analyses, the thresholds were adjusted to give the raw data in terms of 


_ Sensation level, by the same method as used in a previous study (Shigehisa & Symons, 


73). In brief, the zero light condition threshold was taken as the zero sensation 
level for that subject, and from this the thresholds for the other nine light conditions 
yere subtracted. The means of the ist three, 2nd three and 3rd three light incre- 
ments were then obtained, and these are referred to as ‘weak’, ‘medium’ and 


ng i 
е reproducibility of the effects of light intensity (LI) and the personality type 
) was examined by analysis of variance and the results are shown in Table 4. It 


is the interaction of light intensity conditions with personality type with which we 
àre primarily concerned. The significance of this interaction in both initial and re- ` 


ination experiments indicates that the same visual stimulus conditions pro- 


düce the same effect (i.e. differential effect of light intensity as a function of person- 
"ly type) in the same subjects, at different times. 

Secondly, evaluation of the previously reported (Shigehisa & Symons, 1973) 
facilitatory effect at, weak intensity and the inhibitory effect at strong intensity for 
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Table 1. Deviation scores from the mean threshold in each determination, 
in each subject 
Light intensity 


Subject 1 2 3 4 5 6 1 8 9 10 
Group I 

1 *10 —10 —10 —40 —20 —10 —10 1:0 3:0 50 

[02 —08 -28 -38 —08 12 —08 1:2 3:3 3-2 

2 09 -21 —41 —41 09 —01 1-9 1:9 1-9 2-9 

11 —29 —49 —29 11 —09 2:1 2:1 8-1 2-1 

3 —25 -45 -65 —55 —15 3:5 3:5 3:5 4-5 5-5 

-16 —36 —46 -36 0-4 14 1:4 2-4 3:4 44 

4 04 —04 —06 —06 —16 14 —06 1:4 0:4 0-4 

06 —04 —04 —04 —14 —04 —04 1:6 0:6 0:6 

5 0 -30 —20 —20 —10 —10 0 2:0 40 3:0 

—03 -33 -23 —13 —13 —03 07 2-7 2-7 27 
Group A 

1 16 26 —14 —24 —24 —04 —04 0:6 1:6 0:6 


= 1:6 14 14 04 —06 —16 04 04 —06 0:4 


3 2-5 0-5 05 -15 -25 —05 05 —05 0-5 0:5 
3:8 1:8 08 08 —42 -22 —32 —12 0-8 2:8 
4 17 —03 —03 -13 -23 -03 -03 —03 1:7 1-7 
16 —04 —04 —14 —14 —04 -14 —04 16 26 
5 0-4 0:4 04 14 —16 —26 —36 1:4 2-4 1-4 
0-6 0-6 0-6 06 -14 -34 -24 1-6 1:6 1:6 
Group E 
1 1:8 18 —02 1:8 18 0:2 08 —22 —42 —12 
28 —12 48 r8 0-8 0-8 08 —32 —42 —32 
2 19° —11 0-9 19 —01 —11 —01 09 —21 -ii 
11 0-1 0-1 11 3-1 14 11 —19 —29 -29 


3 27 07 —03 -03 —03 17 —03 —03 —13 -23 
28 03 —07 03 03 03 оз 13 -17 -27 
4 20 30 10 20 10 -20 —10 -20 -20 —20 
20 10 20 20 10 -10 —10 -20 —20 -20 
5 ЕЧЕИ 1-1 —0-9 —239 —1:19 —39 
L6 06 16 16 16 —04 06 —24 —14 —34 


* Tnitial determination. T Redetermination. 


I, the facilitatory effect at medium and strong intensities for E, and the facilitatory 
effect at medium intensities for A, was accomplished by means of / tests (one-tailed 
tests). All effects are significant in both initial and redetermination experiments, 
as shown in Table 5. These results indicate that these intersensory effects are re- 
producible phenomena, at least under the conditions used. 
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Table 2. Analysis of variance of auditory thresholds (deviation scores) 


for each group of subjects 
I A E 
r Dr r ^ 
Source D.F. S.S. F 8.8, Е 5.8. Е 
Subjects (8) 4 0 — 0 = 0 = 
Light intensities (LI) 9 425-16 90-85*** 125-69 12-47*** 226-41 20:48*** 
LIxS 36 166-14 8-88*** 78:46 1:95* 66-84 1:96* 
SOR v) 50 25-90 56-15 47-29 
Total 99 617.20 260-30 340-50 
* P < 0:05. *** P < 0-001. 


Table 3. Correlation between two determinations of auditory thresholds under ten 
intensities of visual stimulation in each subject 
Group Subject r 


I +0:880** 
+0-957** 
+0:974** 
+0-163* 
+0-957** 
—0:024 

-- 0-088 
+0-690* 
+0-915** 
+0-947** 
+0-667* 
+0-416 
4-0-823** 
4-0-913** 
+0-904** 


CU» o» t9 TOR OO tO Rote 


Two-tailed tests: d.f. = 8. * P < 005, **P < 0-01. 


Table 4. Analysis of variance of auditory sensation levels 


Initial determination Redetermination 
Source D.F. “as F 8.8. F 
Between subjects 14 90-23 90-40 
РТ 2 42-79 5:42* 46:65 6:39* 
Error (5) 12 47-44 43-75 . 
Within subjects 30 147-56 143-02 
LI 2 11-02 3-42* 3-13 1-20 
LixPT 4 97-84 15-19*** 108-37 20-68*** 
Error (ш) 24 38-70 31:52 
Total 44 237-79 233-42 
* P « 0-05. *** P < 0:001. 
Discussion 


In the present study, absolute auditory sensitivity was determined in the same 
subjects, on different days, under the same visual stimulus conditions at ten intensity 
levels. An analysis of variance of the data, and a coefficient of reliability calculated 
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Table 5. Changes in auditory sensitivity (mean sensation level) under 
weak (W), medium (M) and strong (S) intensities of a visual stimulus 


(Negative sensation level indicates decrease in sensitivity.) 


Tnitial-determination Redetermination 
A= ج‎ ^ 
Light Sensation Sensation 
Group intensity level t level t 
I WwW 1:36 5-06** 1-27 4-16** 
M — 0-06 0-11 —0-08 0-24 
8 — 1:36 2-35* —1:119 2-98* 
A Ww 0-67 2-16* 0-73 3:04* 
M 1:24 5-41** 1-84 4-08** 
8 0-17 0-54 0-66 1:81 
У 0:50 2-09 0-46 2-49* 
M 1:00 6-76** 0-66 2.39* 
8 2.00 10-70*** 2-13 8-10** 
df. = 4. эр <= 005, 005" P <10:01) *** P<) 0-001. 


from the same data, indicated that auditory responses made with increasing intensi- 
ties of the simultaneous visual stimulus are more reliable in I than E, and least 
reliable in A. Although two subjects showed negligible test-retest reliability, the 
average figure of r = +0-724 suggests that, on the whole, change in auditory sensi- 
tivity as a function of change in visual stimulation is a reproducible phenomenon. 

When the data of the initial and redeterminations were analysed independently, 
the results of both analyses showed equal significance of the previously found effects 
(Shigehisa & Symons, 1973). The auditory responses made by the subjects revealed 
a significant differential effect of light intensity conditions as a function of personality 
type, in both determinations. These results support the view that these intersensory 
effects are reproducible phenomena. — 

The lack of consistency in results was noted earlier, in considering the literature on 
the effect of heteromodal stimulation, and many of the inconsistencies may be due 
to the effects of such parameters as intensity of the heteromodal stimulus, personality 
type (Shigehisa, 1972a; Shigehisa & Symons, 1973), and interval between primary 
and heteromodal stimuli (Shigehisa её al., 1973). Still others may be related primarily 
to the reliability of the responses in the primary modality. 


CONCLUSIONS 


In conclusion, the results of the present experiments can be summarized as 
follows. (1) The auditory responses made with increasing intensities of a simultaneous 
visual stimulus over ten levels are more reliable in introverts than in extraverts, and 
are least reliable in ambiverts. It is suggested therefore that the same change in 
absolute auditory sensitivity can be reliably produced in the same subject, introvert 
or extravert, at different times under the same conditions of visual stimulus intensity. 
(2) The same visual stimulus intensity conditions produce, as a function of personality 
type, the same effects on auditory sensitivity in the same subjects, at different times, 
suggesting that these intersensory effects are reproducible phenomena. 


ae 
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THE EFFECTS OF MUSIC AND TASK DIFFICULTY ON 
PERFORMANCE AT A VISUAL VIGILANCE TASK 


By D. В. DAVIES,* LESLEY LANG ax» V. J. SHACKLETON 


Department of Applied Psychology, 
University of Wales Institute of Science and Technology, Cardiff 


Forty subjects performed a visual vigilance task in music or noise and when the task was 
difficult or easy. Response measures taken were: correct detections, commission errors, detection 
latencies and d’ values. For the difficult version of the task a significant increase in detection 
latencies was found which music prevented. Broadly similar findings were obtained for correct 
detections. The results are compared with other studies of detection latency and task difficulty 
and are discussed in terms of arousal. 


Much research has been concerned with factors affecting efficiency in vigilance 
situations and several different response measures have been used as indices of 
vigilance performance (Davies & Tune, 1970). These include correct detections, false 
positives, detection latencies and measures derived from signal detection theory such 
as d' and f (Green & Swets, 1966). Research has also been directed towards specifying 
the effects of environmental variables, such as heat, noise and varied auditory 
stimulation, upon monitoring performance. However, the effects of environmental 
variables have usually been assessed in terms of one response measure, generally 
correct detections, and it has not therefore been possible to compare the effects of a 
particular environmental variable upon different response measures. This has been 
an unfortunate tendency, since it is quite probable that different response measures 
reflect different processes, not all of which are influenced by the environmental 
variable in question. It may be noted, however, that some investigators (e.g. Buck, 
1966) have argued that two commonly used indicators of vigilance performance, 
correct detections and detection latencies, both reflect changes in a single process of 
“perceptual vigilance’. One aim of the present study, therefore, is to examine the 
way in which the introduction of an environmental variable, in this case music, 
affects different indicators of vigilance performance. 

Comparatively few studies have examined the effects of varied auditory stimulation 
(VAS) or music upon vigilance performance. The available evidence suggests, how- 
ever, that performance is generally improved by the introduction of music or VAS, 
and this can take the form of increasing the detection rate (McGrath, 1963; Tarriére 
& Wisner, 1962; Ware et al., 1964), preventing an increase in detection latencies 
(Wokoun, 1963, 1969) or reducing the commission error rate (Davies ef al., 1969). 
However, McGrath (1963) also found that if his task situation was altered to allow 
possible distraction effects to appear, through reductions both in stimulus duration 
and in inter-stimulus interval, then music did not improve performance; instead it 
tended to make it worse. Presumably, changing the task in this way made it more 
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difficult and the present study also seeks to determine the effects of music and task 
difficulty (defined here in terms of the brightness difference between signals and non- 
signals) upon vigilance performance. 


METHOD 
Subjects 


The subjects were 40 undergraduates (20 men, 20 women) between the ages of 18 and 28 years, 
who were paid for their services. Ten subjects (five men, five women) were assigned to each of the 
four conditions of the experiment : Noise Easy (NE), Noise Difficult (ND), Music Easy (ME) and 
Music Difficult (MD). 


Apparatus and procedure 


Subjects were tested individually and in isolation, the experimenter remaining in a separate 
room. Their task was to detect and respond to changes in the brightness of a light situated at 
eye height at a viewing distance of 1:38 m. The light, which was placed behind a filter, came on 
at 5 sec. intervals, its onset and offset being controlled by a Crouzet punched-card programmer, 
Type 227 C. The duration of the light was 1 sec. The standard brightness of the light in both the 
‘easy’ and the ‘difficult’ conditions was 0-5 ft.-c. In the ‘easy’ conditions the signal to be de- 
tected was a brightness increment of 0-9 ft.-c., while in the ‘difficult’ conditions the brightness 
increment constituting the signal was 0-5 ft.-c. The task lasted for 40 min. and during this time 
48 signals were presented, 12 in each 10 min. period. Signals were presented at apparently random 
times in each 10 min. period and the same cycle of signal presentation was preserved in each 
period of the task. 

Subjects were seated behind a small table on which were placed two response keys, one labelled 
‘yes’ and the other ‘no’, since the apparatus was also being used for other research concerned 
with detection latencies associated with different types of response in a vigilance situation. The 
task was thus to some extent atypical, since it is usual in vigilance situations for subjects to have 
only one response key. However, Whittenburg et al. (1956) found that using two response keys, 
one for responding to signals and the other for non-signal stimuli, did not produce results that 
were markedly different from those obtained with one response key, Subjects were instructed to 
press a key each time that a light appeared, whether standard or signal, but to respond with the 
‘yes’ key whenever they thought a signal had occurred and with the ‘no’ key whenever they 
thought a standard light had been presented. Both the accuracy of each response and its latency 
were recorded on the output from a Kienzle printer adapted to a Venner timer, Type TSA 6614. 

In the ‘music’ conditions a tape-recording of music consisting of 20 different musical selections 
was relayed to the subject (at an average intensity of 75 dbA as measured by a Dawe sound-level 
meter) via a Ferrograph tape-recorder and a Leak speaker. ‘The speaker was placed in the right- 
hand corner of the room in which the subject sat, facing inwards towards the room’s centre and 
in front of the subject.at a distance of approximately 1-44 m. from him. An attempt was made to 
make the musical selections ‘stimulating’ in accordance with criteria suggested by Wokoun 
(1969). All the selections were instrumental ones, lasting an average of 2 min., and ranged from 
a solo guitar performance (Laurindo Almeida) to a large modern orchestra (Don Ellis). A number 
of measures relating to subjective feelings ‘during the performance of the task were taken, but 
since these do not directly concern the effects of music upon detection efficiency, the findings 
will be reported elsewhere. Virtually all subjects found the music stimulating, but not all of them 
liked the musical selections. In the ‘noise’ conditions white noise of approximately the same 
intensity (75 dbA) was relayed to the subject in the same way as thet described above. This was 
the comparison condition used by McGrath (1963). 

Subjects were informed that the experiment was concerned with the effects of music upon 
working efficiency at a monotonous task. They were given a 5 min. sample of the task, in which 
six signals were presented at the same average inter-signal interval as that used in the main 
experiment, and were instructed to respond by pressing the appropriate key whenever a signal 
or standard light was presented. The signal was described to them and subjects began the main 
experiment once they had detected all the signals in the training session. No subject needed 

more than one session to achieve this. Subjects’ watches were removed and they were given no 
indication of how long the task was to last. : : 
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Table 1. The mean percentage of signals correctly detected in each of the 10 min. periods 
of the task in the four conditions of the experiment 


10 min, periods of task 


Condition ... 1 2 3 4 

Noise easy 87 88 92 88 

Music easy 86 87 89 87 

Noise difficult 82 76 73 80 

Music difficult 94 94 92 84 
RESULTS 


Correct detections, commission errors (that is, responding to a standard light as if 
it were a signal) and detection latencies were the principal measures taken. Correct 
detection and detection latency scores were each analysed in a 2 (easy/difficult) x 2 
(musie/noise) x 4 (time periods) analysis of variance. Commission error scores were 
analysed non-parametrically, since their distributions tended to be skewed. In 
addition, d’ measures were derived and were also subjected to a 2 x 2 x 4 analysis of 
variance. The results for these four response measures are treated separately below. 

Correct detections. The mean percentage of correct detections, by condition and by 
time, are shown in Table 1. In the easy conditions, more signals were correctly de- 
tected in noise (89 per cent) than in music (87 per cent), while in the difficult condi- 
tions more were detected in music (91 per cent) than in noise (73 per cent). However, 
the only main effect or interaction which proved to be significant was the musio x 
difficulty x time periods interaction (F = 3:96; d.f. = 3, 108; P « 0-05). This signifi- 
cant interaction can perhaps best be interpreted as indicating that when the task is 
easy, musie has virtually no effect on the detection rate, and the detection rate is not 
affected by time at work, performance being maintained at much the same level 
throughout. However, when the task is difficult, music improves the detection rate 
substantially, although time at work also influences the percentage of signals cor- 
rectly detected. In both music and noise conditions there is a tendency for perform- 
ance at the difficult task to decline with time, with the exception of the fourth time 
period in the noise condition, where performance improves. 

Detection latencies. Mean detection latency scores for the four conditions of the 
experiment over the four 10 min. periods of the task are shown in Fig. 1, and the 
results of the 2 x 2 x 4 analysis of variance are shown in Table 2. As can be seen from 
Fig. 1 and Table 2, there is a significant main effect of difficulty (F = 471; d.f. = 1, 
36; P < 0-05) with the difficult conditions producing longer detection latencies, and 
а significant interaction of music x difficulty x time periods (Р = 9:07; d.f. = 3, 108; 
P < 0-001). This significant interaction would seem to indicate that under difficult 
conditions in noise detection latencies significantly increase as a function of time on 
task, while in no other condition does time at work exert а significant influence on 
detection latencies. As with correct detections, when the task is easy the addition of 
music makes little difference to performance, but when the task is difficult, music 
improves performance quite considerably. This effect is much more clear-cut in the 


case of detection latencies, however. 
Commission errors. The mean number of commission errors made in the easy 
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Fig. 1, Mean detection latencies in each of the 10 min. periods of the task in the four conditions 
of the experiment. 


Table 2. Summary of 2x 2x 4 analysis of variance for detection latencies 


Source of variation 8.8. D.F. M.S. F P 
Difficulty 1,210,898 1 1,210,898 4-71 0-05 
Music 366,911 1 366,911 1:45 0.8, 
Difficulty x music 307,884 1 307,884 1-21 n.s. 
Error (a) 9,113,225 36 253,145 
Trials 152,007 3 50,002 0-62 n.8. 
Difficulty x trials 313,648 3 104,549 1:31 n.s. 
Music x trials 102,850 3 34,250 0:43 n.s. 
Music x difficulty 2,161,578 3 720,526 9-07 0-001 

x trials 
Error (b) 8,573,809 108 79,387 


conditions was greater for music (12-40) than for noise (2-90), although the difference 
did not prove to be significant (Mann-Whitney U test, P > 0-10). Inspection of the 
raw data revealed that of the 124 commission errors made in the ME condition, 
109 were contributed by one subject. Commission errors were more evenly distributed 
in the difficult condition and here, using a Mann-Whitney U one-tailed test, signifi- 
cantly more (P « 0-05) commission errors were made in music (98-3) than in noise 
(38-0). In the difficult conditions, the commission error rate declined significantly 
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Table 3. Mean d' values for each of the 10 min. periods of the task in the 
four conditions of the experiment 


10 min. periods of task 


— 


Condition ... 1 2 3 4 

Noise easy 4-673 4-516 5-648 4-852 
Musie easy 4-455 4-596 4-212 4-725 
Noise difficult 3-038 3-005 2-853 3:632 
Music difficult 2-779 2-940 3-025 2-478 


with time at work (Wilcoxon T tests, P < 0-05 in each case) while no such decline 
was apparent in the easy conditions, where the error rate remained fairly stable 
throughout. 

d' measures. d' scores, by condition and by time, are shown in Table 3. Values of d’ 
for each subject for each 10 min. subperiod of the task were calculated using Free- 
man’s tables (Freeman, 1964). In cases where a subject made no false positive 
responses during a subperiod, the lowest probability of making a false positive given 
by Freeman, 0-0001, was used to arrive at a value of d'. This procedure is a very 
approximate one, but it does allow comparisons to be made between the difficult and 
easy conditions of the present experiment. However, since such a procedure yields 
very large values of 2, which are markedly different from those obtained in psycho- 
physical experiments (Green & Swets, 1966), and in any case the assumption of the 
operating characteristic would be arbitrary, analyses of Û were not proceeded with. 
The results of the 2 x 2 x 4 analysis of variance indicated that there was a significant 
effect of difficulty (F = 14:93; df. = 1, 36; Р < 0-001) but no other main effect or 
interaction proved to be significant. As might be expected, values of d' are significantly 
lower when the task is difficult than when it is easy. 


Discussion 


The results of the present study suggest, firstly, that for this task, the measure 
most sensitive to the effects of an environmental variable is detection latency. This 
measure is also the only one to show a typical ‘vigilance decrement’ and then only 
in noise in the difficult version of the task. Music abolishes this decrement, however— 
a result that is in accord with the findings of Wokoun (1963, 1969), although he did 
not vary task difficulty. Broadly similar results, although the effect is less marked, 
are found for correct detections. Neither the finding concerning detection latencies 
nor that concerning correct detections are in accord with McGrath’s (1963) finding 
that in a more difficult version of a sensory vigilance task music no longer improves, 
but tends to impair, monitoring performance as measured in that experiment by 
detection rate. However, as noted previously, McGrath made his task more difficult 
by increasing stimulus presentation rate and reducing stimulus duration, rather than 
by reducing the intensity difference between signal and non-signal. 

When experiments which have measured detection latencies to signals of different 
intensities are examined, it appears that low intensity signals (at or near threshold) 
are associated with progressively longer detection latencies as a function of time on 
task, Lisper e¢ al. (1972), for example, using a 2 hr. auditory monitoring task, found 
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that despite an extremely high signal frequency of 240/hr., detection latencies to 
threshold signals showed a sharp increase over time, while signals of higher intensities 
showed a much slower rate of increase. The most intense signals used (88 db) were 
associated with the shortest reaction times throughout and the threshold signals the 
longest. In a similar experiment, also using an auditory monitoring task, Loeb & 
Schmidt (1963) found that the progressive increase in reaction times to low intensity 
(10 db) signals could be prevented by administering true knowledge of results by 
means of signal lights which informed the subject whether the response he had just 
made was faster or slower than his previous response. Pseudo feedback, bearing no 
relation to actual speed of response, was also found to be helpful in preventing an 
increase in latency, although its effect was not as marked as was that of genuine 
feedback. 

It has been suggested that knowledge of results provides information about the 
range of inter-signal intervals used in a particular vigilance task and hence enables 
the observer to build up expectancies about when signals will occur (Baker, 1963), 
However, since false feedback often exerts a significant effect upon indices of vigilance 
performance, as in Loeb and Schmidt’s experiment, it appears that the administration 
of knowledge of results, whether true or false, tends to produce an enhancement of 
motivation. Thus the effects of knowledge of results upon performance in vigilance 
and related tasks are likely to be due in part to incentive effects which result in 
increases in arousal (Poulton, 1966). Knowledge of results cancels to some extent 
the effects of sleep deprivation but augments the effects of loud noise (100 db) upon 
performance at the five-choice serial reaction task (Wilkinson, 1961, 1963). 

The best interpretation of the present results is probably also in terms of arousal. 
The effect of music upon detection latencies in the more difficult version of the task 
is the same as the effects of true and, to a lesser extent, false knowledge of results 
in Loeb & Schmidt’s (1963) experiment. Since it appears that a possible interpretation 
of their results can be made in terms of arousal, this explanation may also be advanced 
for the effects of music in the present study. The beneficial effects of music only appear 
with the difficult version of the task, which also employed a less intense signal. It 
thus seems that either a more intense signal, or music, can cancel out the decrement 
in detection latencies. 

Finally, the fact that there is a main effect of difficulty upon detection latencies, 
with detection latencies to more difficult and/or less intense signals being greater, is 
in accord with previous work. It is reasonable to suppose that in the difficult version 
of the task it was the brightness discrimination between the signal and non-signal 
that proved difficult, as implied by the main effect of difficulty upon d’ values. This 
also results in more commission errors being made, and music appears to increase 
this tendency, although this finding contrasts with that of Davies et al. (1969). How- 
ever, their task was a cognitive one, and the effect on commission errors only appeared 
in more extraverted subjects. The present task is a sensory one and the results were 
not analysed in terms of temperament. Differences in commission error rates between 
different types of vigilance task would appear to warrant further investigation. 
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MATCHING BIAS IN THE SELECTION TASK 


By J. ST B. T. EVANS ax» J. S. LYNCH 
Psychology Section, City of London Polytechnic 


A previous study (Evans, 1972) found that subjects tend to match rather than alter named 
values when constructing verifying and falsifying cases of conditional rules. It was suggested 
that this tendency (‘matching bias’) might account for the responses normally observed in 
Wason's (1968, 1969) ‘selection task’, This suggestion was tested by giving subjects the selection 
task with conditional rules in which the presence and absence of negative components was 
systematically varied, to see whether subjects consistently attempted to verify the rules 
(Wason’s theory) or whether they continued to choose the matching values despite the presence 
of negatives, which would reverse the logical meaning of such selections. Significant matching 
tendencies were observed on four independent measures, and the overall pattern, with matching 
bias cancelled out, gave no evidence for a verification bias, indicating instead that the logically 
correct values were most frequently chosen. 


Wason & Johnson-Laird (1972) review a number of recent studies about the 
reasoning patterns generally obtained in Wason’s ‘selection task’. That task was 
originally reported as a pilot study (Wason, 1966) in which subjects were given the 
following rule concerning a set of cards which had letters written on one side and 
numbers on the other: ‘If a card has a vowel on one side then it has an even number 
on the other side’. Subjects were shown four cards displaying on the visible sides a 
vowel, consonant, even number and odd number and asked which they needed to turn 
over in order to test the truth or falsity of the rule. Representing the rule symbolically 
as ‘If p then g’, these cards display the values p, p,q and 7 respectively (where 
p = ‘not р’ and @ = ‘not q’). Since the only combination which can logically falsify 
the rule is pg (a vowel and an odd number), subjects should choose for turning 
over the cards displaying p and 7. In Wason's pilot study, and in a number of sub- 
Sequent experiments varying many peripheral details (for a summary see Johnson- 
Laird & Wason, 1970), two distinct logical errors are frequently found: (i) subjects 
fail to select the card displaying 7 and (ii) subjects tend to select g. In their investiga- 
tions of this selection task (as opposed to an ‘evaluation task’ where the effect of 
given combinations оп the truth or falsity of the rule is evaluated) Wason and his 
colleagues have focused attention mainly on the former error with attempts to induce 
insight following initial failure (e.g. Wason, 1968, 1969; Wason & Johnson-Laird, 1970). 

Why, though, do subjects go wrong in the first place? The explanation which 
Wason has favoured is summarized by Johnson-Laird & Wason (1970): ‘The source 
of error in the problem would seem to be connected with the failure to appreciate 
the crucial importance of falsification as opposed to verification.’ They go on to 
develop an information processing model to account for the way in which subjects 
attain ‘partial’ or ‘complete’ insight, based on the idea that, as the subject gains 
insight, he switches his original orientation from verifying to falsifying the rule. On 
the face of it subjects do appear to have a ‘verification bias’, since their selections 
Provide more chance of obtaining the confirming combination pg than the falsifying 
Combination pg. Recent evidence by Evans (1972), however, revealed a powerful 
task variable operating in a different reasoning task, which might explain subjects’ 
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Table 1. The affirmed (matching) and negated (mismatching) values constituting 
the four logical choices on each of the four rules used in the experiment 


Logical case 
A 


4 
Bg 
Ы 
> 


Rule TC FC 
1. If p then q р p 9 4 
2. If p then not g p p 4 4 
3. If not p then q p p [4 g 
4. If not p then not q p p 4 4 


selections on Wason’s task without reference to verification bias. In Evans’ task 
subjects were asked to construct verifying and falsifying cases of conditional rules in 
which the presence and absence of negated components was systematically varied. 
A strong tendency was found for subjects to construct cases by choosing values which 
matched, rather than altered, those named in the rules (‘matching bias’) irrespective 
of the presence of negatives. For example, subjects tended to give the combination 
pq (using both named values) to falsify both ‘If p then not g^ and ‘If not р then q’, 
thus appearing to be logically correct on the former but incorrect on the latter (which 
is correctly falsified by the doubly mismatching combination pg). 

To appreciate the implications of matching bias for the selection task it is necessary 
to restate the logical alternatives given to the subject as True Antecedent (TA), 
False Antecedent (FA), True Consequent (TC) and False Consequent (FC). In 
Wason’s task these logical cases are always represented by the values р, 7, q and @, 
so that selection of true cases always requires matching and selection of false cases 
mismatching. Hence the tendency to select р and д and not to select p and could be 
due to matching bias rather than to a desire to find the verifying combination of the 
TA and TC cases. The verification and matching factors may be unconfounded, how- 
ever, if negative components are systematically varied in the rules, so that each 
logical case is equally often produced by matching and mismatching (Table 1). 

If subjects’ selections are investigated on all four rules then predictions can be 
made on the assumption that each logical case will be more frequently selected when 
it matches the named value than when it mismatches. It can be seen from Table 1 
that matching occurs when making an affirmative component true or a negative 
component false, and that mismatching occurs when making an affirmative component 
false or à negative component true. Hence, matching bias permits the test of four 
independent predictions. (i) There will be more selections of the ТА case on rules 
which have affirmative rather than negative antecedents. (ii) There will be more 
selections of the FA case on rules which have negative rather than affirmative ante- 
cedents. (iii) There will be more selections of the TC case on rules which have affirm- 
ative rather than negative consequents. (iv) There will be more selections of the 
FC case on rules which have negative rather than affirmative consequents. 

According to Wason’s theory it is the logical structure of the alternatives which is 
determining subjects’ selections. The assumption of verification bias would lead to 
the prediction that TA and TC would be preferred to FA and ЕС, irrespective of the 
presence or absence of negatives in the rules. 
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Метнор 
Design 
Subjects were required to test the truth or falsity of each of the four rules shown in Table 1. 
Each subject was given a different one of the 4! permutations of presentation order of the rules. 
Two sets of materials were used, half the subjects being randomly assigned to one set, the other 
half to the other set. 


Subjects 

Twenty-four undergraduate or postgraduate British and American students frequenting the 
University of London Union building served as subjects, on an unpaid volunteer basis. There 
were 13 males and 11 females, all tested individually. 


Task and materials 


The subject was given eight white cards, each with a letter written in black on one side and a 
number on the other side. These were presented to familiarize the subject with the nature of the 
cards to be used in the rules, 

The rules were then presented one at a time; each one depicted on a sheet of paper with the 
rule stated at the top and showing a picture of the four cards, р, p, 9, and 7, for that rule. 

For example, for an ‘If р then not q’ rule: ‘if there is an ‘S° on one side of the card then there 
will not be a ‘9’ on the other side’. And below this, four cards: an ‘S’, a ‘9’, а *G^, and а ‘4’. 

The subject then had to choose which card or cards would have to be turned over in order to 
test the truth or falsity of the rule. The correct answer, the TA and the FC, for the above rule 
would be the р and q cards, i.e. the ‘S° and the ‘9’. The lexical materials were varied as much as 
possible between the rules. 


Procedure 


Each subject was given a set of cards which had capital letters on one side and single digit 
numbers on the other. He was told to familiarize himself with them (not learn them) as he would 
be asked questions about similar cards later. The subject was allowed to handle the cards for as 
long as he liked (usually around 30 sec.), then they were taken from him and he was given a sheet 
of written instructions explaining the task to be done, and told to read them carefully: 

"You will be given four sheets of paper, one at a time. On each sheet is a picture representing 
four of the cards of the type which you have just handled, lying on a table: naturally, only one 
side of each card is visible. 

‘At the top of the sheet is stated a simple rule concerning the combinations of letters and 
numbers which may be written on the cards, 

"You must decide which card(s) displayed would have to be turned over in order to test the 
truth or falsity of the rule. 

'At the bottom of the sheet are listed the identification numbers (i to iv) of the cards displayed. 
Рот д тск by the number(s) of the card(s) which you think would have to be turned over. 

‘You may take as long as you like over the problems, and when you have finished one, the 
experimenter will give you the next one. There are four problems in all. 

‘If you have any questions, please ask them now, as the experimenter cannot answer any 
after you have started.” 

When he had finished, and asked any questions, he was told that he could keep the instructions 
beside him to refer to. The four rules were then given to the subject one at a time in the order 
of presentation assigned, and from the set of materials assigned to him. 


RESULTS 


The frequencies with which subjects chose each of the four cases, TA, FA, TC and 
FC, as being necessary to test the truth or falsity of each rule are shown in Table 2. 
The four predictions made on the basis of matching bias were tested by comparing 
Subjects’ selections in the following way: hypotheses (i) and (ii) by comparing the 
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Table 2. The frequencies with which subjects selected each alternative 
on each rule (n = 24) 


Logical cases 


Rule TA FA TC FC 

1. If p then g 21 2 12 8 
2. If p then not q 22 1 2 14 
3. If not p then q 14 7 14 10 
4. If not p then not q 13 11 7 18 
Overall % 73 22 36 52 


Table 3. T'he frequencies with which subjects made different combinations of selections 
on each rule 


(A ‘1’ indicates that the card defined at the head of the column was selected, 
and an ‘0’ indicates that it was not selected.) 


ч Rule 
Combination 
е If p If p then If not p If not p 
TA FA TC FC then q not q then q then not q 

1 0 0 1 3 14 2 3 
1 0 0 0 8 8 3 2 
1 0 1 0 7 0 3 1 
1 0 1 1 2 0 4 3 
0 1 0 0 0 0 4 3 
0 1 0 1 1 0 0 6 
1 1 1 1. 1 0 1 3 
0 0 1 0 1 1 2 1 

Other... 1 5 2 


frequencies pooled over rules 1 and 2 (affirmative antecedent) with those pooled over 
rules 3 and 4 (negative antecedent), and hypotheses (iii) and (iv) by comparing 
rules 1 and 3 (affirmative consequent) with rules 2 and 4 (negative consequent). The 
analysis, based on one-tailed sign tests, confirmed all four predictions as follows: (i) 
There were more selections of TA when the antecedent was affirmative rather than 
negative (Р = 0-002). (ii) There were more selections of FA when the antecedent 
was negative rather than affirmative (P = 0-002). (iii) There were more selections 
of TC when the consequent was affirmative rather than negative (Р = 0-025). (iv) 
There were more selections of FC when the consequent was negative rather than 
affirmative (P = 0-002). 

The predictions based on matching bias are, then, clearly confirmed. Is there any 
evidence in these data for a verification bias? According to this hypothesis subjects 
should show an overall bias toward selecting TA and TC over FA and FC. The per- 
centage of selections of each case (out of the possible maximum) pooled over all rules 
(Table 2) indicates that the actual order was TA > FC > TC > FA. Overall the 
frequency of selection of the four cases differs significantly (P < 0-001, Friedman 
two-way analysis of variance). The tendency to select the case FC more frequently 
than TO — a trend opposite to that predicted by verification bias — was assessed by 
a sign test, and found to be significant (P < 0-05, two-tailed). 

So far the subjects’ selections of the different cases have been treated as though 


Р, 
4 


) 
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they were independent. It is evident, however, that the combination of cards which 
the subject selects on a given rule is likely to have some logical or pseudological 
consistency. The combinations of logical values chosen on each rule, in order of 
overall frequency, are shown in Table 3. The logically correct combination TA and 
FC is the most frequent overall, due to the very high selection on the rule ‘If p then 
not g’, where these also constitute the matching values. Also frequent were TA alone 
on both ‘If p then q* and ‘If p then not q’ (since it affects only the antecedent the 
selection matches in both cases) and TA and TC on the гше ‘If p then q^ where 
matching occurs on both components. 


Discussion 


The confirmation of four independent predictions would seem to lend strong sup- 
port to the hypothesis that matching bias is an important factor in the selection 
task. The fact that all responses usually observed on the affirmative form of rule 
(‘If p then q’) which is normally investigated are in the direction predicted by 
matching, calls into question previous interpretations based on a verification bias. 
Johnson-Laird & Wason (1970), while recognizing that subjects ‘focus on cards 
mentioned in the rule’, a similar idea to matching bias, base their model on the 
assumption that the subject changes his orientation from verification towards 
falsification, i.e. they still assume a basic orientation towards verification. Wason & 
Johnson-Laird (1972), in reviewing a large number of studies of negation, inductive 
and deductive reasoning, recognize a general factor which would appear to encompass 
the present authors’ conception of matching bias: ‘whenever two different items, or 
classes can be matched together in one-to-one fashion, then the process of inference is 
readily made, whether it be logically valid or invalid’ (p. 241, italics theirs). Wason & 
Johnson-Laird continue, ‘Hence...individuals will attempt to establish such a rela- 
tion when dealing with the world, and will accordingly be biased towards verifying, 
rather than falsifying, their beliefs.’ 

In reaching this conclusion Wason & Johnson-Laird fail to extend this conclusion 
to their own selection task findings. Wason and his colleagues have frequently 
emphasized the role of verification per se and employed this in criticism of Piaget's 
theory of formal operations, which asserts that people seek falsifying instances of 
conditional rules (see, for example, Wason, 1969, 1971). Granted, verification and 
matching may covary in real life, as Wason & Johnson-Laird (1972) suggest, but 
they may be unconfounded experimentally as in the present study. The result is that 
it is matching rather than verifying which appears to be the main determinant of 
subjects’ selections. 

An analysis of the pooled frequencies of selections (with matching balanced out) 
not only failed to find any evidence for verification bias but actually reversed one of 
its most fundamental predictions. There were significantly more selections of FC 
than TQ, (It is the consequent selections that are important since a choice of TA 
would be expected for both verification and falsification strategies.) The preference 
for FC would, in fact, support the theory which Wason has so often criticized, namely 
that subjects are attempting falsification of the rules (Inhelder & Piaget, 1958). An 
interaction of matching bias with a weaker falsification tendency would be consistent 
with the observed results. 
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The combination of cards selected (Table 3) indicates that the tendency towards 
choosing the logically correct (potentially falsifying) values TA and FC was especially 
marked on the rule ‘If p then not q’ where they constitute the double match рд. 
Note that doubly matching combinations are not chosen with such very high fre- 
quency on other rules where they correspond to different logical combinations: This 
indicates the kind of interaction between logical and matching tendencies observed 
by Evans (1972). The combinations which Wason has most frequently observed with 
the rule ‘If p then q* have been р alone and р and q which correspond to TA alone 
and TA and TC in our analysis. In the present experiment these also occur frequently 
but mainly when they involve matching. Another point of interest in these combina- 
tions’ data is the lower degree of consistency found on rules which have negative 
antecedents (a similar finding was again noted by Evans, 1972). 

If, as suggested above, subjects’ behaviour results from the interaction of the 
logical tendency to select TA and FO with matching bias, then it affects the two 
components of the rules in different ways. Antecedent selections (Table 2) are in the 
logical direction on all rules (TA greater than FA), the difference being greater on 
affirmative antecedent rules where matching operates in the same direction, than on 
negative antecedent rules where matching works in the opposite direction. On the 
other hand, consequent selections are all in the direction favoured by matching, with 
greater differences when the logical bias (towards FC rather than ТО) is in the same 
direction (on rules with negative rather than affirmative consequents). Assuming 
matching bias to be of constant strength, this suggests that the choice of TA is more 
compelling than the choice of FC. This may be due to the influence of a third factor, 
a tendency observed in a number of studies of propositional reasoning (cf. Wason & 
Johnson-Laird, 1972) for subjects more readily to make an inference from the ante- 
cedent to the consequent of a conditional rule, than in the reverse direction. 

What are the wider psychological implications of matching bias? Both in the pre- 
sent study and in Evans (1972) it has been shown to exert a powerful influence on 
responses in reasoning tasks — distorting, though not eliminating strategies emanating 
from subjects’ logical interpretations of the rules. Wason & Johnson-Laird (1972), 
having detected this tendency in a number of other tasks, state that ‘The idea that 
а one-to-one relation is easy is so fundamental that one can hardly ask for a psycho- 
logical justification for it.’ They go on to relate matching to their other main finding, 
namely that subjects perform much better on logical tasks with concrete, real-life 
material instead of abstract material (e.g. Wason & Shapiro, 1971; J ohnson-Laird 
et al., 1972). Their conclusion is that concrete materials help subjects to realize when 
one-to-one relationships do not exist between classes or items. An alternative approach 
is to consider that the ‘abstract’ tasks involve the mental manipulation of concrete 
objects (letters, numbers, triangles, ete.), but what are lacking are the semantic 
structures and relevant experience for understanding and relating the sentences as 
structural wholes. Thus subjects fall back on matching the elements of the sentences 
as а primitive means of comparing and relating in order to produce some consistent, 
non-random response to the experimental task. There is no guarantee that abstract 
tasks will elicit the kind of reasoning used in everyday life — the subject’s behaviour 
may only be as meaningful (or meaningless) as the problems which he is given. 


"m 


Matching bias 4n the selection task 397 


REFERENCES 


Evans, J. St B. T. (1972). Interpretation and ‘matching bias’ in a reasoning task. Q. J. exp. 
Psychol. 24, 193-199. 3 

INHELDER, B. & PraGET, J. (1958). The Growth of Logical Thinking. New York: Basic Books. 

JOHNSON-LATIRD, Р. N., Lecrenzi, P. & Lecrenzi, M. S. (1972). Reasoning and a sense of reality. 
Br. J. Psychol. 63, 395—400. 

Jounson-Larrp, P. №. & Wason, P. C. (1970). A theoretical account of insight into a reasoning 
task. Cog. Psychol. 1, 134-138. 

Wason, Р. С. (1966). Reasoning. In В. М. Foss (ed.), New Horizons in Psychology, 1. Har- 
mondsworth: Penguin Books, 

Wason, P. C. (1968). Reasoning about a гше. Q. J. exp. Psychol. 20, 273-281. 

Wason, P. C. (1969). Regression in reasoning? Br. J. Psychol. 60, 471—480. 

Wason, P. C. (1971). Problem solving and reasoning. Br. med. Bull. 27, 206-210. 

Wason, P.C. & JOHNSON-LAIRD, P. N. (1970). A conflict between selecting and evaluating 
information in an inferential task. Br. J. Psychol. 61, 509-515. 

Wason, P. C. & Јонмѕом-Г.лтвр, P. N. (1972). Psychology of Reasoning: Structure and Content. 
London: Batsford. 

Wason, P. C. & SHAPIRO, D. (1971). Natural and contrived experience in a reasoning task. 
Q. J. exp. Psychol. 23, 63-71. 


(Manuscript received 9 September 1972) 


| 


А а 


Br. J. Psychol. (1973), 64, 3, pp. 399-403 399 
Printed in Great Britain 


AFFIRMATION AND DENIAL IN EVALUATIVE DESCRIPTIONS 


By J. RICHARD EISER ann CAMILLA J. MOWER WHITE 
Department of Psychology, University of Bristol 


Children made a series of evaluative judgements of 20 nonsense words, which they were told 
to imagine were people’s names. Each subject judged half the names in terms of two-category 
rating scales containing an affirmative (A) response category which was evaluatively positive 
(E+) and a negative (№) category which was evaluatively negative (E—), e.g. *'happy-not 
happy’, the other half were judged in terms of scales where the A category was E—, and the 
N category E+, e.g. ‘rude – not rude’. The main finding was a highly significant tendency for 
subjects to give more A than N responses, irrespective of evaluative content: in addition, 
a tendency for subjects to give more E— than E+ responses, irrespective of grammatical 
form, approached significance. 4 


Boucher & Osgood’s (1969) ‘Polyanna hypothesis’ asserts that ‘there is a universal 
human tendency to use evaluatively positive words (E+) more frequently and di- 
versely than evaluatively negative words (E — ) in communicating’. This is supported 
by the findings, apparently not restricted to any specific language, that (a) E + quali- 
fiers are used with greater frequency than their E— opposites, and (b) that negative 
affixes are added to E+ qualifiers so as to form their E— opposites (e.g. unhappy) 
more frequently than to E— qualifiers so as to form their E+ opposites (e.g. non- 
violent): in other words, it is more common for E+ descriptions to be expressed in 
grammatically affirmative forms (A), and for E— descriptions to be expressed in 
grammatically negative forms (N), than vice versa. This implies, therefore, both 
a semantic bias in favour of E+ as opposed to E— descriptions, and a grammatical 
bias in favour of affirmatives as opposed to negatives. 

A variety of other findings are also suggestive of such a grammatical bias. Tt is 
typically the case that N sentences are understood more slowly than A sentences, 
at least when their truth value is positive (Gough, 1965; Slobin, 1966) and Wason 
(1965) has suggested that N sentences may appear subjectively more appropriate 
when used to describe an exception to a general rule rather than the rule itself. In 
а rather different context, a study by Tajfel (1966) implies that a similar process 
may be operating in a certain kind of judgement task, where subjects are forced to 
choose between A and N response categories. Subjects were presented with a series 
of cylindrical blocks, varying slightly in height, to be judged against a standard 
stimulus of constant height. Subjects in one condition were asked to say whether 
each variable stimulus was ‘the same’ or ‘not the same’ as the standard; in another 
condition, subjects were asked whether they were ‘different’ or ‘not different’. 
Comparing the two conditions, many more stimulus pairs were rated as ‘the same’ 
in the first condition than as ‘not different’ in the second, and as ‘different’ in the 
Second than ‘not the same’ in the first. 

The present study employs a similar technique to investigate whether such a 
Preference for A as opposed to N forms of expression also operates in evaluative de- 
очон, independently of their evaluative content and the objects to which they 
Teter, 


400 J. В. EISER AND C. J. MOWER WHITE 


METHOD 


Sixty children (37 boys apd 23 girls) aged 12-13 years were administered a questionnaire at 
school during a regular classroom period. A further two subjects who returned incomplete 
responses were discarded from the analysis. This questionnaire contained 20 nonsense words 
which were formed by combining pairs of CVCs from Noble’s (1961) list, all with m’ scores 
between 1-70 and 1-91. Subjects were told to imagine that these were the names of real people, 
and that they would be asked what kinds of people they imagined them to be. The full list of 
these names appears in Table 1. For this purpose, the questionnaire contained 20 different two- 
category rating scales, each scale consisting of a single trait adjective (A response category) and 
also the same adjective preceded by ‘not’ (N response category). Printed alongside each of these 
20 scales was a different one of the 20 nonsense names, the order of names being rotated over 
subjects. Subjects were required to choose whether the trait was or was not applicable to the 
name in question; that is, they had to say whether, for example, YURVEC was ‘rude’ (A response) 
or ‘not rude’ (N response), and then whether CrBSEF was ‘wise’ or ‘not wise’, and so on. Since, 
for any given subject, each name and scale appeared only once, there was a total of 20 such 
forced-choice ratings made by each subject. 

In 10 of the 20 scales, the trait adjective was E+, so that, on these scales, subjects could 
make either an AE + response (e.g. *wise") or an NE — response (e.g. ‘not wise’). On the remain- 
ing 10 scales the trait adjective was E—, so that the choice was between an AE — response 
(e.g. ‘rude’) and an NE + response (e.g. ‘not rude’). In order to control for the denotative mean- 
ing of the traits, two versions of the questionnaire were constructed. In the second version the 
20 traits were all antonyms of those used in the first version, none being formed by the use of 
a negative affix. Both versions are listed in Table 1. The selection of traits was based initially on 
Anderson’s (1968) list. The scales were presented in a random order with E+ and Е – traits 
interspersed, half with the A response category printed on the left of the N response category, 
and half with the positions reversed. 


RESULTS 


For each subject the numbers of AE+, NE—, AE— and NE + responses were 
calculated. The means of these frequencies for all 60 subjects were: AE +, 5:93; 
NE-, 4:07; AE—, 6:47; NE+, 3-53. A Wilcoxon T test was then performed on the 
total sample to compare the combined frequencies of AE+ and AE— responses with 
the combined NE— and NE+ frequencies. This yielded a z of 5:59 (Р < 0-001), 
indicating a highly significant tendency for subjects to make more A than N re- 
sponses, irrespective of evaluative content. A second Wilcoxon Т test, comparing 
the combined AE-- and NE+ with the combined NE— and АЕ frequencies, 
revealed a marginal tendency for subjects to make fewer E+ than E— responses, 
irrespective of grammatical form (z = 1:78; 0-05 < P < 0-1). Further analyses 
revealed no significant differences in terms of these tendencies between the two 
versions of the questionnaire. 

The data were then inspected to determine whether the various traits and names 
differed from one another in the numbers of A and E + responses which they elicited. 
Table 1 presents the total A and E+ frequencies for the different names. Table 2 
presents the total A frequencies for the different traits in the two versions of the 
questionnaire (the E + frequencies are equal to the A frequencies for E + traits; for 
Е — traits, they equal the N frequencies, which may be obtained by subtraction from 
the appropriate т). A Cochran Q test performed on the A frequencies for the different 
names revealed no significant overall difference between the names in the numbers 
of A responses which they elicited (Q = 13-79; d.f. = 19; n.s.). However, a similar 
analysis performed on the E + frequencies yielded a Q of 40-12 (d.f. = 19; P < 0-05), 
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Table 1. Number of A and E+ responses made to each name 


No. of No. of No. of No. of 
A responses E+ responses A responses E+ responses 

Names (n = 60) (n = 60) Names (n = 60) (n = 60) 
YURVEC 40 36 NIVDOY 40 29 
CIBSEF 36 31 MUPYAT 41 24 
YINTAH 42 30 TOZGAW 38 32 
GISBOH 42 32 GOCNUK 30 29 
YASJOW 34 27 FAZHIX 39 24 
SUVWOF 41 28 GEPZIT 38 26 
JOHZAN 38 40 KAGVED 33 23 
FUBFOZ 34 19 KEWNID 36 21 
ZOLDOF 35 22 JEKVOS 36 28 
HEGWUM 37 28 MEBRUK 34 39 


indicating a significant difference among the names in terms of how they were evalu- 
ated by the subjects, JOHZAN eliciting the greatest number of E+ responses (40) and 
FUBFOZ the fewest (19). 

Similar analyses performed on the A and E+ frequencies for the different traits, 
combining the frequencies for the Version 1 traits with the frequencies of their an- 
tonyms in Version 2, revealed a significant difference between traits in terms of the 
number of A responses (Q = 50-35; d.f. = 19; P < 0-01), and a marginal difference 
in terms of the number of E+ responses (Q = 37:05; df. = 19; 0-05 < P < 0-1). 
However, interpretation of these results is complicated by the fact that 35 subjects 
received Version 1 and 25 Version 2. For this reason, two series of 20 ys were per- 
formed on the frequencies for the various traits. In the first series, taking each 
Version 1 trait in turn, the total A and N frequencies for each Version 1 trait were 
compared with the total A and N frequencies for its Version 2 antonym, so as to yield 
a 2x 2 contingency table. The resulting values of y? (each with d.f. = 1) represent 
the extent to which the tendency to give A rather than N responses was influenced 
by the evaluative content of the scale in question; in other words, it is a measure of 
the importance of evaluative content, irrespective of grammatical form, for each 
of the scales. The values of ү? shown in the penultimate column of Table 2 achieve 
significance only in the case of the graceful/awkward and amusing/boring 
comparisons. 

In the second series, the total E+ and E— frequencies for each Version 1 trait 
Were compared with the E+ and E— totals for its Version 2 antonym. The values 
of x? for the resulting 2 x 2 contingency tables represent the importance of grammati- 
cal form, irrespective of evaluative content, for the different scales; in other words, 
they represent the extent to which each of the different scales contributed to the 
Overall preference for A rather than N forms of expression. The values of y? in the 
last column of Table 2 indicate considerable differences between the scales in this 
Tespect, achieving significance in only 7 out of the 20 comparisons when Yates’s 
Correction for continuity is employed, and 10 when it is not. Thus whilst the overall 
tendency for subjects to give more A than N responses was highly significant, the 
Contributions made to this overall effect by the different scales showed a very wide 
Variation. 
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Table 2. Number of A responses made to each trait in the 
two versions of the questionnaire 


(The values of x? shown in the last two columns are obtained when Yates’ correction for continuity 
isemployed. Without this correction, all values above 3-0 also achieve significance at P < 0-05.) 


Version 1 Version 2 
No. No. of x? on x? on 

A responses. A responses A and E+ and 

Traits (n = 35) Traits (n = 25) N frequencies Е— frequencies 
E+ traits Е — traits 
Wiso 25 Foolish 16 0-11 6-08* 
Brave 26 Cowardly 16 0:33 T.29** 
Modest 24 Boastful 22 2-09 16-6499 
Beautiful 17 Ugly 17 1:52 1:04 
Graceful 11 Awkward 17 6:44* 0-06 
Kind 17 Cruel 17 1-52 1:04 
Amusing 32 Boring 17 3:90* 20-58*** 
Loyal 19 Treacherous 16 0-24 1-29 
Hopeful 20 Despairing 14 0-03 0-55 
Hardworking 22 Lazy 15 0-00 2-21 
Е— traits E+ traits 

Rude 22 Polite 12 0-78 0:33 
Dirty 16 Clean 10 0-03 0-69 
Gloomy 22 Cheerful 16 0:03 3:21 
Deceitful 25 Honest 15 0-42 4:70* 
Sick 26 Healthy 13 2.28 3.28 
Hostile 25 Friendly 12 2-47 1:61 
Mean 24 Generous 15 0-17 3:75 
Pitiless 11 Sympathetic 14 2-68 0:52 
Sad 25 Happy 16 0-11 6-08* 
Stupid 25 Clever 20 0-21 13:440 


* P«005. ** Р < 0:01. *** P < 0-001. 


Discussion 


These results demonstrate, therefore, that a strong grammatical bias may operate 
in evaluative judgements in favour of endorsing A forms of response as opposed to 
N forms of response, irrespective of evaluative content. This finding is reminiscent 
of the problem of acquiescence response sets in test construction (e.g. Cronbach, 
1946). From an explanatory point of view, however, it would appear less fruitful to 
assert that these results merely reflect the operation of such a response set than to 
suggest that both the grammatical bias found in this study and such response sets 
may have their genesis in more basic psychological processes of affirmation and 
denial. If, as Wason’s (1965) findings imply, a major function of N sentences is to 
state an exception to a rule, then, other things being equal, we would expect subjects 
forced to choose between A and N forms of response to employ N response categories 
more exceptionally than A response categories. In ordinary language, when E+ 
concepts are used more frequently than E — concepts, it would seem reasonable, there- 
fore, that the former should tend to be expressed affirmatively. 

Our second finding of a marginal tendency to give more E— than E+ judgements 
might appear to be inconsistent with a simple interpretation of Boucher & Osgood’s 
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(1969) hypothesis. It must be remembered, however, that their findings are based 
upon the use of language in normal situations, where the objects about which one 
is communicating would rarely, if ever, be as novel and unfamiliar as the nonsense 
names used in the present study. Experimental work on the attitudinal effects of 
‘mere exposure’ (Zajone, 1968) generally indicates a direct relationship between 
stimulus familiarity and stimulus attractiveness, although it no longer seems to be 
the case that affectively negative stimuli will necessarily gain in attractiveness with 
increased exposure (Perlman & Oskamp, 1971). Since the stimuli used in the present 
study were totally unfamiliar to the subjects, it is therefore not surprising that they 
appeared relatively unattractive. 

In addition, the results for the individual names suggest that certain names were 
generally preferred to others, whilst the results for the separate traits indicate that 
the overall tendency for subjects to give more A than N responses was not 
independent of the descriptive content of the scales employed. 


This study was supported by a grant from the Social Science Research Council. 
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THE TRANSFER OF SPECIFIC AND NON-SPECIFIC LEARNING 
BY SEVERELY SUBNORMAL ADULTS 


By C. К. MACKAY 
Department of Psychology, University of Aberdeen 


A modification of Bryant’s (1965) study of the transfer of positive and negative learning in 
severely subnormal subjects was attempted. A third condition, where neither positive nor 
negative learning could be transferred, was added. Fifty-two adult non-institutionalized SSN 
trainees demonstrated transfer in all three conditions. Transfer was greatest in the positive 
learning condition, intermediate in the negative learning condition and least in the non-specific 
learning condition. Two main interpretations are offered, First, a significant degree of transfer, 
which cannot be attributed to specifie approach-avoidance learning, occurs with naive 
subjects. Second, such general transfer effects are inevitably confounded with specific transfer 
effects in the traditional transfer experiment design. 


A major difference in cognitive processes between severely subnormal (SSN) 
children and normal children is suggested by Bryant (1965) from the finding that, 
while normal children are superior to SSN children, matched on MA, in transfer of 
positive learning, the reverse is true of negative learning. This finding was made in 
an experiment where children were given training on selecting the correct card from 
an array of four cards that differed on both colour and size. The cards were square 
and each had the letter H printed on it. A specific colour was consistently rewarded 
so that the child learned to attend to that colour (positive learning) and to ignore 
size (negative learning). The appropriate colour was presented on successive trials 
in all four sizes. On reaching the criterion of eight consecutive correct choices, the 
child was presented with one of two transfer tasks. In the positive learning transfer 
task, the cards were of constant size and the letter and colour varied. The child was 
rewarded for responding to colour although the array of colours from which he chose 
was different from the array presented on the initial task (IT). In the negative learn- 
ing transfer task, the cards were of constant colour and the letter and size varied. 
The child was rewarded for responding to one particular letter. The situation is 
summarized as follows: 


| 


Correct Incorrect 
dimension dimension 
Initial task (letter H constant) Colour Size 
Positive learning transfer task (size constant) Colour Letter 
Negative learning transfer task (colour constant) Letter Size 


Control groups of both normal and SSN children were used to ensure that the two 
transfer tasks were matched on level of difficulty. Bryant claims the following results. 
(1) Normals were superior to SSNs on positive learning transfer. (2) SSNs were 
Superior to normals on negative learning transfer. (3) Normals were significantly 
better on positive than negative learning transfer. (4) SSNs were significantly better 
on negative than positive learning transfer. 

Since the positive learning on IT was specific (one of the four colours had to be 


Tesponded to) while negative learning was more general (the size dimension had to 
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be ignored), Bryant concludes that this might mean that normals transfer on the 
basis of learning which is specific while SSNs transfer better learning which is rela- 
tively general. 

Attempts to replicate this experiment by Sanders (1969) in Birmingham and 
Mackay (unpublished pilot data) in Aberdeenshire with both child and adult SSNs 
were foiled by the inability of these subjects to reach criterion on IT after 50 trials, 
Bryant (personal communication) suggested that the difficulty might be due to the 
different levels of sophistication in experimental procedures of the groups. Bryant’s 
subjects had participated in a number of psychological investigations; ours were 
experimentally naive. The effects of long-term transfer when subjects from the same 
institution are used for successive experiments may be considerable (see, for example, 
Clarke & Cookson, 1962). 

The experiment was therefore modified and administered to a new group of sub- 
jects. The modifications included a relaxation of the criterion and a change in the 
instructions. A third condition was added. No account had been taken in Bryant’s 
experiment of transfer of learning unrelated to the specific dimensions of the task. 
In the present study, the third condition varied two of the dimensions which had 
been constant on IT, thus allowing some measure of the transfer of non-specific 
learning, i.e. learning other than that specified in the description of ІТ. The design 
may be summarized thus: 


Correct Incorrect 
dimension dimension 
Tnitial task Colour Size 
Transfer task A Colour Letter 
Transfer task B Letter Size 
Transfer task C Letter Shape 


Thus, in task A, positive and non-specific learning may be transferred; in task B 
negative and non-specific learning may be transferred; in task C, only learning 
unrelated to the specific dimensions of IT may be transferred. 

Because of these modifications and because of the differences in age and experience 
of the subjects, no direct comparison can be made between Bryant’s results and those 
of this study. The present results, however, are apposite to Bryant’s findings and, 
more generally, to the question of transfer of learning in SSN subjects. 


METHOD 
Subjects 

The subjects were 52 SSN trainees, the complete population of a day training centre in Aber- 
deen excluding those with gross sensory or motor handicap (4), suspected colour blindness (1), 
inability to reach criterion on IT (2), and/or a MA above 9 years 0 months (2). ‘These were ran- 
domly assigned to a control group of 28 subjects and an experimental group of 24. Control and 
experimental group subjects were assigned to one of three subgroups, A, B or C, matched as 
groups on sex, CA and MA (see Table 1). 

A second control group was found necessary (see Procedure). This comprised those subjects 
of the original control group remaining at the end of the experiment. These were reassigned to 
form the subgroups A, B and C of control group, run 2, in Table 1. Each new group contained 
subjects from all of the three original control groups. 
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Table 1. Chronological and mental ages of control and experimental groups 


Sex 
کے‎ Mean CA в.р. Mean MA S.D. 
n M F (yr., mth) (yr., mth) (yr., mth) (yr., mth) 
Control group, run 1 (n = 28) 
A 10 4 6 24.8 7.2 6.3 1.2 
B 9 5 4 24.0 4.7 6.4 1.2 
0 9 4 5 23.5 4.10 6.2 1.3 
Control group, run 2 (n = 22) 
A 8 6 2 25.6 43 6.3 0.9 
B 7 2 5 24.3 6.10 6.3 1.4 
[o] 7 4 3 25.0 5.2 6.7 1.3 
Experimental group (n = 24) 
A 8 4 4 21.8 3.4 6.5 1.8 
B 8 3 5 21.3 3.3 6.3 1.7 
[0] 8 4 4 22.9 4.3 6.2 1.6 


Apparatus 


Sixteen white cardboard cards were used in each task. In IT the letter H. was printed on each 
card. The size of the card and the colour of the letter varied. The cards were 23, 18, 13 or 8 ст 
square; the colour of the letter was blue, yellow, green or red. The size of the letter varied with 
the size of the card; the height and width of the letter were approximately two-thirds the height 
and width of the card respectively. 

In task A, the size of the cards was constant (13 cm square) and colour and letter varied. The 
letters were L, Т, V and X, and the colours were blue, black, mauve and orange. In task B, colour 
was constant (black) and letter and size varied (L, T, V and X; 23, 18, 13 and 8 cm square). 
Tn task C, area remained constant (169 cm?) and letter and shape of the card varied (L, T, V and 
X; square, diamond, left-facing trapezium and right-facing trapezium). Cards were presented 
covering shallow cardboard containers in one of which was hidden a ‘Smartie’ sweet. 


Procedure 


All subjects were individually tested on the Stanford-Binet, Form L-M. After testing of the 
complete sample, subjects were assigned to subgroups and presented with the appropriate tasks. 
There were four tasks: IT and transfer tasks A, B and C. Two dimensions varied in each task. 
On each trial, the subject was presented with four cards in which each exemplar of both relevant 
dimensions was present. Combinations of these exemplars were systematically varied from trial 
to trial (see Table 2). Correct responses (lifting the appropriate card) were rewarded by a small 
sweet, Control group subjects were presented with either task A, B or C; experimental group 
subjects with IT followed by either task A, B or C. 


Instructions 


Subjects were shown the cards displayed on the shallow containers in the order of trial 1 of the 
appropriate task. The experimenter said, ‘Look at these cards. You see that they are different 
from each other. Now, I want us to play a game with these cards. There is a Smartie hidden under 
one card and it will always be under that kind of card, If you lift the right one, you will find the 
Sweet and you can have it. But if you don’t find it, I will show you where it is and I'll take it. 
Let's see who can win most. Remember, once you see what kind of card it is under, you'll be able 
to win all the sweets because it will always be under the same kind of card. I want to see how soon 
you can start winning them all. Which one will you start with?’ Randomly, within each set of 
five trials, the subject was reminded that “the sweet is always under the same kind of card’ and, 
after each trial, whether the response was correct or not, the experimenter held up the correct 
card and said, ‘It must be under this one’. x 

With the experimental groups, when criterion had been reached on IT, the subject was told, 

28-2 
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Table 2. Position of cards on first four trials of each task 


Extreme Centre Centre Extreme 
Positions left left right right 
Initial task 
Trial 1 23 x 23, 18 x 18, 13 x 13, 8x8, 
green yellow red blue 
Trial 2 13 x 13, 8x8, 23 x 23, 18x 18, 
yellow green blue red 
Trial 3 8х8, 13х13, 18 x 18, 23 x 23, 
red blue green yellow 
Trial 4 18 x 18, 23 x 23, 8x8, 13 x 13, 
blue red yellow green 
Task A 
Trial 1 Blue L Mauve X Black V Orange T 
Trial 2 Black X Orange L Blue T Mauve V 
Trial 3 Orange V Black T Mauve L Blue X 
Trial 4 Mauve T Blue V Orange X Black L 
Task B 
Trial 1 8x8L 13x13 X 18x18 V 23x23 T 
Trial 2 18x18 X 23x23L 8x8T 13x13 V 
Trial 3 23x23 V 18x18 T 13x13L 8x8X 
Trial 4 13x13 T 8x8V 23x 23 X 18x18 L 
Task С 
Trial 1 Square L Diamond X R. facing trap. V L. facing trap. T 
"Trial 2 R. facing trap. X І. facing trap. L Square T Diamond V 
Trial 3 L. facing trap. V К. facing trap. T Diamond L Square X 
"Trial 4 Diamond T Square V L.facing trap. X К. facing trap. L 


*We are going to play another game like that one. You have to find out which kind of card the 
sweet is always under and, if you find it, you keep it. If you can't find it, I’ll show you where it 
is but I'll keep it. All right? Which one will you choose?’ The same verbal directions as on IT 
were given after each trial and during each group of five trials. 

On completion of the task(s), subjects were questioned on their solution strategies. In those 
tasks where colour varied, subjects were shown four cards which differed only on the colour of 
the letter and were asked how the cards were different. Subjects who did not respond in terms 
of colour were excluded as being potentially colour blind. (Only one subject, in experimental 
group B, was thus excluded and replaced by a new trainee.) 


Control groups 


Because of the unexpected nature of the control group's results (Bryant had found tasks A 
and В to be of equivalent difficulty), control group subjects who were still available at the end 
of the experiment were reassigned to subgroups A, B and C and the procedure repeated (run 2). 
The interval between test and retest was approximately 9 months. 


Scoring 


The score for each subject was the number of trials to criterion, criterion being nine correct 
choices on 10 consecutive trials. The maximum number of trials allowed on each task was 49. 


RESULTS 
Table 3 summarizes the data on the performance of the control groups on tasks A, 
В and C. From the numbers reaching criterion on these tasks, A is seen to be Very 
much more difficult for this sample than either В or C. Mann-Whitney U tests 
(Siegel, 1956) of the trials to criterion on B and C show no significant differences 
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Table 3. Control groups’ performance on tasks A, B and C 


Task A B c 
ae Е 
Run 1 2 1 2 1 2 
nee 10 8 9 7 9 7 
Pass 1 1 9 7 9 5 
Fail 9 7 0 0 0 2 
Mean trials 50+ 50+ 23.3 19:3 16-2 20-7 
to criterion 
8.D. . ` 1033 57 58 13:0 


Table 4. Experimental groups! performance on initial and transfer tasks 


Group A Group B Group C 
A Lá ё == > A 
Task ... Initial Transfer Initial Transfer Initial Transfer 
[ETE 8 8 8 8 8 8 
Pass 8 7 8 8 8 8 
Fail 0 1 0 0 0 0 
Mean trials 20-9 15:5 21-5 116 18-9 9-9 
to criterion 
S.D. 7:5 9:9 6-1 3-7 8-2 1:2 


between B and C on either run. (Run 1: В, = 103, U = 23, n, = n, = 9, P > 0-10, 
two-tailed. Run 2: R, = 57, U = 20, n, = n = 7, 0:70 > Р > 0:60, two-tailed.) 

Table 4 summarizes the data on the performance of the experimental groups in IT 
and on tasks A, В and С, Analysis of covariance of these data shows no significant 
differences across groups either on IT (F, = 0:25; d.f. = 2, 21; P > 0-50) or on the 
transfer tasks (F,., = 1:92; d.f. = 2, 20; 0-20 > Р > 0-10). 

These results may be summarized as follows: 

Difficulty level 


For control groups (no initial task) A>B=C 
For experimental groups (post-initial task) А = В = С 


In all three tasks, performance of the experimental groups is superior to that of 
the control groups. Mann-Whitney U tests show the following levels of significance 
for the differences in performance between the experimental groups and control 
groups, run 1: 


Task A: В, = 415, U=55, љ= 8, n —10, Р < 0-001. 
Task B:R,=46, U=10, m=8 m=9, 001>P> 0-001. 
Task С: R, = 518, U = 15:5, m=8, m=9, 0:05 > P > 0-02. 


(All tests one-tailed: superiority of experimental group predicted.) The same levels 
of significance are obtained for the differences between the experimental group and 
control group, run 2. 


Discussion 
These results show clearly that transfer occurs with this sample on all three tasks. 
The degree of transfer is greatest on task A, intermediate on task B and least on 
task C, Under the conditions of this experiment, there seems to be no support for the 
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assertion that SSNs transfer negative learning more effectively than positive learn- 
ing. Such findings, however, are not necessarily in direct contradiction to Bryant's 
earlier results. Three main hypotheses may be advanced to account for the 
differences. 

First, the conditions of the two experiments differ and these differences may be 
crucial. Zeaman & House (1963, pp. 190-1) draw attention to the importance of 
criterion stringency on the performance of SSNs on a discrimination learning task, 
They show a significant effect on the ‘reversal mid-plateau’ associated with only 
a slight modification of the learning criterion. It is possible that the different criteria 
employed by Bryant and in the present study produce different degrees of over- 
learning and this may affect the degree of transfer occurring in the two experiments. 
Again, the instructions are different in the two situations. It may be that the present 
instructions impede transfer by strengthening specific positive learning and weaken- 
ing general negative learning (see Clarke & Clarke, 1965, p. 381). There is no indica- 
tion from a comparison of the results of these two experiments that transfer has been 
impeded here but this must remain an open question. Because of the inability of 
subjects of equivalent status to those of the present investigation to reach criterion 
on IT with the instructions proposed by Bryant, there is no immediate way of 
testing these speculations directly. 

The second source of differences relates to the different ages and experience of the, 
subjects in the two investigations. In a series of experiments, Clarke and his asso- 
ciates (Clarke & Blakemore, 1961; Clarke & Cookson, 1962; Clarke & Cooper, 1966) 
demonstrated that the inverse correlation found in imbeciles between amount of 
transfer and age was an artifact of the experimental design. When the complexity 
of the tasks was adjusted to allow identical starting scores for children and adults, 
similar acquisition curves and transfer scores were obtained for both groups. 

However, although degree of transfer is not age-related, the processes underlying 
transfer may be. There may be a developmental trend towards increasing effective- 
ness of positive learning transfer, although the present results do not support this 
hypothesis. 

Such speculations question only the generality of Bryant’s findings for transfer 
processes in the SSN. The third hypothesis challenges also the appropriateness of 
the typical transfer experiment design for investigating such specific factors as the 
role of positive and negative learning. This hypothesis is that the general, non- 
specific features of a task will produce transfer effects to a similar task and these 
effects are, with the typical design, inevitably confounded with the effects of transfer 
of specific approach-avoidance tendencies. Further, the less familiar the task, the 
greater is the effect of these general features likely to be. The significant improvement 
after training on task ©, where neither of the relevant dimensions could be used as 
discriminative cues on IT, is evidence of the importance of the non-specific features 
of the task. The finding that all three tasks were of equivalent difficulty after training 
is also consistent with the hypothesis that general factors can be more important than 
specific positive and negative learning. The strongest support, however, comes from 
a consideration of the relative improvements on tasks A and B. 

An unexpected finding in this experiment was the inordinate difficulty ех- 
perienced by the control group subjects on task A. Although no thorough analysis 
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of error factors (see Harlow, 1959) is possible here, the clear impression given was 
that the principal source of errors was stimulus perseveration. The letters presented 
on the three transfer tasks dominated attention. Typical comments were, ‘I know 
my letters’, ‘They’re different words’ (pointing to the letters), ‘PI try the cross’ 
(x ) and, with those subjects who did talk prior to responding, the standard behaviour 
was an attempt to read the letters. Such dominance is not altogether unexpected; 
colour is frequently found to be a less salient discriminative cue than form for retar- 
dates (e.g. Zeaman & House, 1963, pp. 164-6) and considerable emphasis is placed 
on letter and word recognition in the social training of the present subjects. What 
was unexpected was the persistence of the response; the dominance of this particular 
dimension was not weakened by a succession of choices which were, for the subject, 
only randomly reinforced. Failure to find any pattern underlying the average rein- 
forcement of one response in four seemed to disturb these subjects not at all. When 
questioned after the experiment on which type of card was always the correct one, 
those subjects who had failed to reach criterion but could give a coherent response 
indicated that either the last correct letter or its position was the relevant cue. The 
position habit response was the less popular one and there was no indication from 
individual protocols that position habit was a persistent factor. It will be recalled 
that all subjects could later describe how four cards varying only on colour were 
different. 

When training was given on IT where the letter could not be used as a discrimina- 
tive cue, a dramatic improvement in performance occurred, This might be due to 
transfer of approach tendencies to a particular stimulus dimension (colour) which, 
in IT, was the stronger. But any such effect is likely to be confounded with the 
effects of non-specific learning. Of prime importance for these subjects would be the 
discovery, during training on a task where the correct dimension was also the 
dominant one, that the experimenter’s behaviour was controlled by some discernible 
plan, i.e. his behaviour was consistent. The bland acceptance of failure by the 
control group subjects and their lack of exploratory behaviour on alternative dimen- 
sions on task A suggests a disposition towards the acceptance of perceived incon- 
sistency in others, regardless of verbal assurances to the contrary. This may be 
exacerbated here by the possible inadequacy of sweet rewards for non-institutional- 
ized SSN subjects; it is almost certainly related to their general experience of failure 
to make sense of much of the complex behaviour they see in others. The non-specific 
features transferred from IT are therefore likely to include powerful ones of a moti- 
vational nature dependent upon the clarification, during training, of the demand 
hypotheses of the task. 

Such reasoning allows some rapprochement between the results Bryant obtained 
and the present ones. It demands caution in the interpretation of these findings since 
the effects of transfer of positive and negative learning may be confounded with the 
effects of transfer of more general, non-specific learning. Clarke and her colleagues 
(e.g. Clarke et al., 1967) have consistently shown, in the more usual pre-test/training/ 
Post-test design, that naive subjects manifest two forms of transfer, one relating to 
Specific categories and the other to non-specific features. Although she stresses features 
other than those considered here, the implications for the design of experiments 
attempting to measure the effects of transfer of specific learning are clearly similar. 
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AN EEG INVESTIGATION OF AWARENESS 
DURING ANAESTHESIA 


By STUART A. LEWIS, J. JENKINSON ax» J. WILSON 
Departments of Psychiatry and Anaesthetics, University of Edinburgh 


Previous studies of awareness during anaesthesia have used patients undergoing surgery. In 
an attempt to overcome the complications of anxiety and specific stimuli of surgery, this study 
used healthy volunteers in a laboratory setting. No evidence of recall of events taking place 
during light anaesthesia was found. 


Over the years since the advent of modern anaesthetic practice, there have been 
accounts of patients being ‘conscious’ of events during surgery. Assuming adequate 
anaesthesia, these reports are surprising, since there have been several studies demon- 
strating that anaesthetic drugs have an inhibitory effect on learning and memory 
(McGaugh & Petrinovich, 1965), The present investigation was undertaken to inquire 
further into the problem of awareness during anaesthesia without the complications 
of premedication and anxiety due to, and stimuli from, surgery. 


MzTHOD 


Ten young adults (six male, four female) volunteered to take part in the study when the pro- 
cedure was explained in detail to them. Two females were rejected because of past medical 
history. Subjects reported to the laboratory at 09.30 hr., having starved from at least 22.00 hr. 
the previous night. 

Prior to the anaesthetic induction, EEG electrodes were attached with collodion in a lateral 
ting montage using the International ‘10/20’ system. Electrodes O, and O, were omitted since 
they would be disturbed by the face-mask harness. Electrodes were also attached about 1 cm 
lateral to the outer canthi to monitor eye-movements. These electrodes were used as the subjects 
Were encouraged to sleep after the anaesthesia, when it was hoped that subsequent dreams could 
be obtained by waking the subject from a period of paradoxical sleep (Dement & Kleitman, 
1957). After a pair of earphones had been put in position and the subject had been recumbent 
for several minutes, baseline heart rate, blood pressure and EEG measures were obtained. 

Anaesthesia was induced in a sound-attenuated room with thiophentone (mean dose 3-5 mg/kg) 
and maintained with N,O апа О, (mean N,O concentration, 76.4 per cent). In three cases 0-5 per 
cent halothane was administered for 30 sec. No other drugs were administered, All the subjects 
арреаге to be in a very light plane of anaesthesia on clinical assessment as they moved head 
and limbs, and mumbled. 

During anaesthesia, but after barbiturate-induced fast activity on the EEG was minimal, a 
pre-recorded tape containing the reading of a poem, the ringing of a fire-bell (with a voice 
shouting "That's the fire-bell’) and list of 15 low-frequency words (taken from the Thorndike- 
Lorge list) was played to the subject through the earphones. The order of these stimuli was 
changed randomly. This material was chosen to reduce the probability of random recall since 
Teported recall in patients is related to conversation that had taken place during surgery (e.g. 
Wilson & Turner, 1969). Following this, anaesthesia was stopped and an attempt was made to 
‘force’ the subjects to recover as speedily as possible — their names shouted, their faces slapped 
(gently) and the sternum rubbed. As soon as they were able to respond to questions, they were 
asked to describe all that had happened since they lay down on the couch. Two poems and 
27 words, including those on the tape, were then read to them. They were asked to free-associate 
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Fig. 1, Average time-course of events. 


to each poem and to each word, a record being kept of their responses. One hour and 48 hr. later 
this complete procedure was repeated in the same room. The mean time-course of the procedure 


is shown above. 


RESULTS 


All results were negative in the sense that there was no alteration in the ongoing 
EEG pattern on visual inspection when the tape was switched on or off, which pro- 
duced loud clicks. Similarly, heart rate and blood pressure did not alter meaning- 
fully (i.e. on visual inspection neither measure showed any sudden fluctuation during 
the time the tape was being played or just after). There was no indication in the 
verbal account of the proceedings that the subjects were aware of having heard the 
taped material, nor were the free associations indicative of the stimulus words having 
been recently heard or being in any way meaningful within the context of the pro- 
cedure. The three subjects who received halothane because they were particularly 
restless, all sitting up and muttering under the face-mask, had no recollection of this 
restlessness. 

Only one subject fell asleep after the interview, the delay to sleep onset being 
10 min. and total sleep time being 205 min. Two periods of paradoxical sleep were 
recorded. Ten minutes after the first eye-movement of each period he was awakened, 
his dream reports obtained and then allowed to go back to sleep. Neither dream 
report bore any relation to the experiment, both being about his home in Nigeria. 


Discussion 


Previous reports (Hutchinson, 1961; Levinson, 1965; Bergstrom & Bernstein, 
1968; Wilson & Turner, 1969) have indicated recall and relevant ‘dreaming’ in 
patients undergoing surgery. Several obvious suggestions can be made to account for 
these positive results, e.g. that the memories are of events which took place while the 
patient was ‘drowsy’ and not fully anaesthetized; that the events ‘remembered’ had 
a high probability of occurrence and that the apparent awareness of them was 
fantasy on the part of the patient. However, not all reports could be explained in 
this way, e.g. the staged anoxia of the patient in Levinson’s study. 

Not all studies convincingly report recall. The study by Brice et al. (1970) con- 


sidered patients undergoing abdominal surgery and found no spontaneous recall of 


experimental stimuli or general events in theatre, though there was some recognition 
at 24hr. No satisfactory explanation can be found for the discrepancies in the 
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results. Perhaps positive results would have been attained if EEG frequency analysis 
and evoked potentials had been recorded. However, the present study could demon- 
strate no apparent reception of sensory input and no recall or recognition. 
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RELATIONSHIPS BETWEEN EXPLORATORY BEHAVIOUR 
AND FEAR: A REVIEW 


By P. A. RUSSELL 
Department of Psychology, University of Aberdeen 


Two main theories of the relationship between exploratory behaviour and anxiety or fearful- 
ness are: (а) ‘Two-factor theory’, according to which novel stimuli evoke both curiosity and 
fear[anxiety, with exploration as the outcome of competing tendencies to approach and avoid, 
and (b) the ‘Halliday—Lester theory’, where the fear aroused by novelty results in either 
approach (low fear) or avoidance (high fear). Relevant evidence comes from animal studies 
varying fear by manipulating either environmental or intrinsic factors. This evidence is largely 
compatible with the two-factor theory and some results which have been presented as critical 
support for the Halliday-Lester theory are actually equivocal. 


The theoretical problems associated with the motivation of behaviour generally 
described as investigatory or exploratory are numerous and well documented (e.g. 
Berlyne, 1963; Eisenberger, 1972; Fowler, 1965; Watson, 1961). The purpose of this 
paper is to examine evidence bearing on the specific problem of the relationship 
between exploratory behaviour and fear or anxiety. Although the idea that fear 
generally serves to inhibit exploratory behaviour has long been accepted (see, for 
example, Hebb, 1946; Hinde, 1966, pp. 239-44) much of the more recent evidence 
has not been reviewed, and the task takes on added significance in view of the 
relatively recent theory advanced by Halliday (1966) and Lester (1967a), which 
claims to avoid some of the problems attaching to other approaches to the motiva- 
tional basis of exploration. According to this theory, exploratory responses are 
motivated by fear. Supporting evidence has been provided by Halliday and Lester 
in the above papers and elsewhere, but the theory has not been the object of wide- 
spread attention or critical analysis. 


THE INHIBITION MODEL 


The theory held implicitly or explicitly by most workers is that there is a general 
inverse relationship between exploratory behaviour and fear or anxiety. Perhaps 
the most widely accepted explicit model for this idea is that originally suggested by 
Montgomery (1955), according to which the level of exploration shown by an organ- 
ism is the net outcome of the competition between the tendency to approach novel 
or complex stimulation on the one hand and the tendency to avoid it as fear-evoking 
on the other. These tendencies reflect the existence of two underlying motivational 
Systems corresponding to the level of the ‘exploratory drive’ and the level of fear/ 
anxiety. 


Tue HALLIDAY-LESTER THEORY 


The essence of the theory due to Halliday and Lester is that the uncertainty, 
incongruity or lack of knowledge imposed by novel stimulation makes the organism 
anxious or fearful and that it is this fear which serves as the motivational basis of 
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exploration. When it encounters novel stimulation the organism explores in order 
to obtain information which will reduce its uncertainty, resolve incongruity, eto., 
and so remove the cause of its anxiety. Part of the theory’s appeal thus stems from 
its ability to explain the ‘biological function’ of exploration (Halliday, 1966). The 
theory is not at odds with the evidence that fear is often associated with withdrawal, 
avoidance and inhibition of exploration (see, for example, Hinde, 1966, pp. 239-44), 
since it is only necessary to assume that if the level of fear generated by novelty is 
low or moderate exploration will be the result whereas where fear is strong there 
will be avoidance. Lester (19674) incorporated this idea into a relatively formal 
postulate describing the probability or latency of approach to novelty as an inverted 
U-shaped function of the fear aroused by it. 

The crucial distinguishing feature of this theory, then, is its assertion that explora- 
tion is a function not of novelty per se but of the fear aroused by novelty. Because 
the level of exploration is presumed to be set by a single factor (fear level), the theory 
is sharply distinguished from the ‘two-factor theory’ outlined above. 


TESTS OF THE TWO THEORIES 


Both the Halliday-Lester theory and the two-factor theory are consistent with 
the evidence that strong fear inhibits exploration but the former maintains that low 
to moderate levels of fear facilitate exploration whereas for the latter the effect of 
fear is always inhibitory. It follows that while there is no single definitive test between 
these theoretical alternatives, any evidence of facilitatory effects of fear is only 
compatible with the Halliday-Lester formulation, and this review concentrates 
mainly, but not exclusively, on such evidence. 

Acceptable evidence of facilitatory effects can only come from studies which 
manipulate fear levels while holding novelty constant. And since the fear level of an 
organism confronted with novel stimulation depends partly on that stimulation (how 
fear-evoking it is) and partly on the organism’s intrinsic fearfulness (how ‘emotional’ 
or ‘reactive’ it is) the literature may be conveniently reviewed under the headings 
of environmental and intrinsic factor manipulations. 

Much of the experimental work on the relation between exploration and fear has 
been conducted on animal subjects and particularly on rats and mice, though it is 
often implicitly accepted that the theoretical ideas involved may have wider impli- 
cations. Certainly both the Halliday—Lester theory and the two-factor theory 
(Montgomery, 1955) were stated in the specific context of exploration in rats, but 
Lester (1968a) has cited supporting evidence based on the behaviour of dogs, chim- 
panzees, cave fish, children and college students. That the bulk of the evidence dealt 
with in the present paper comes from rat studies may be as much an indication of 
the state of the literature as of the limitations of the theories. 

Within the confines of animal studies it is possible to identify two roughly dis- 
tinguished types: those using locomotor activity measures of exploration on the one 
hand, and those using latency and preference measures on the other. As these each 
bring their own distinct problems it is convenient to deal with them separately here. 
Studies of locomotor exploration (see, for example, Halliday, 1968) involve measure- 

ment of the animal’s activity in a novel (and usually confining) environment such 
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as a maze or the open-field, where it is assumed that greater levels of locomotor 
activity reflect more exploration of environmental stimuli. In this situation inhibi- 
tory effects of fear are presumed to be manifest by a reduction in activity, reflecting 
the fact that avoidance of novel stimuli in an environment from which escape is not 
possible is best achieved by ‘sitting tight’ and ‘freezing’. Preference measures come 
from situations where the animal is permitted to choose between novel and more 
familiar stimulation (e,g. A. B. Sheldon, 1969; Sheldon, 1968c) and latency mea- 
sures from situations where the animal is allowed to move from a relatively familiar 
setting into a novel one (as in the home-cage emergence set-up used by Lester, 
1967b, and Meyers et al., 1965). 


MANIPULATION OF ENVIRONMENTAL FACTORS 


Locomotor exploration. The technique of varying fear levels by testing subjects 
under different conditions has been used largely with rodents. Montgomery (1955) 
and Lester (1967c) found that rats showed less locomotor activity (number of arms 
entered) during a single trial in an elevated maze than in an enclosed one, which is 
attributed to the greater fear evoked by the former. Evidence of facilitatory effects 
of fear using the two kinds of maze was claimed by Halliday (1966, 1967a): over а 
series of four trials activity remained relatively constant in the elevated maze, but 
decreased markedly in the enclosed one. He argues that this result is consistent with 
the hypothesis that fear facilitates exploration if it is assumed that the elevated maze 
retains its ability to evoke fear even when relatively familiar while the enclosed 
maze loses this capacity, an assumption which is supported by the finding that defeca- 
tion remained fairly constant in the elevated maze but dropped in the enclosed one. 
(Some of the pro’s and con’s of using defectation as an index of fear are discussed 
in the following section on intrinsic factors.) Halliday also argued that the differential 
fear-evoking properties of the mazes may account for the results of experiments 
comparing different intertrial intervals (19675) and trial lengths (1966). 

The acceptability of this evidence hinges on the assumption that elevated and 
enclosed mazes differ in their ability to evoke fear but not in novelty, since if they 
do differ on the latter dimension the results are open to interpretation by two-factor 
theory. Sheldon (1969) has argued that Halliday’s interpretation of the results 
assumes that the locomotor activity measure is meaningfully related to the rats’ 
tendency to approach novel stimuli and that it is an equally appropriate index of 
this in the two types of maze. He points out the possibility that rats in an elevated 
maze may be more likely to respond to extra-maze stimuli and that exploration of 
these stimuli may not be meaningfully reflected in locomotor activity. Sheldon’s 
(19684, 1969) observation that rats in a elevated maze spent a significant proportion of 
their time peering over the maze edge — behaviour which is impossible in an enclosed 
maze, which is incompatible with locomotor activity, and which may reflect explora- 
tion of extra-maze stimuli — emphasizes the need for caution in interpreting enclosed/ 
elevated maze comparisons, though its precise significance remains unclear. It is 
Possible, as Sheldon (19686) suggests, that the number of sections entered on the 
first trial is less in an elevated maze than in an enclosed one not because the former 
is more frightening but because the time spent by the rats in peering over the edge 
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of the elevated maze reduces the time available for section entries. But the finding 
of greater activity in the elevated maze on trials after the first cannot be explained 
in these terms. One explanation of this is simply that there is ‘more to explore’ in 
the elevated maze so that, in terms of two-factor theory, the greater fear generated 
by the elevated maze is more than offset by the greater tendency to explore resulting 
from the greater novelty or complexity of the environment. Halliday's argument 
against this is that because rats stop exploring elevated and enclosed mazes after 
about the same period of time (Halliday, 1967a), the two types do not differ in 
intrinsic interest. However, not only is the result of the experiment on which this 
argument is based (involving а 30min. maze exposure) actually incompatible with 
the Halliday-Lester theory (as pointed out in a following section of this paper) but 
it is possible that the result could occur even if the mazes do differ in novelty if 
exploratory activity is the outcome of the competition of approach and avoidance 
tendencies, since equal levels of activity in the mazes could reflect a strong explora- 
tory drive coupled with strong fear (elevated maze) and a relatively weak exploratory 
tendency coupled with low fear (enclosed maze). 

The problems associated with elevated/enclosed maze comparisons are sufficiently 
great to cast doubt on the validity of the arguments linking fear with facilitatory 
effects, and the difficulties are not likely to be readily overcome by further experi- 
ments. Williams (1971) attempted to avoid the specific difficulty that elevated and 
enclosed mazes permit the rats to behave differently by utilizing one maze and 
manipulating fear by varying the level of illumination. Some studies have reported 
an increase in defecation in the open-field ‘emotionality’ test with increased light 
intensity for both rats (Broadhurst, 1957; Evans & Hunt, 1942) and mice (Blizard, 
1971a), though others have found no effect (Ivinskis, 1968; Valle, 1970), and where 
increased illumination affects activity it decreases it (Blizard, 1971@; Valle, 1970), 
which may be regarded as indicating an inhibitory effect of fear. Using a maze, 
Williams also found less locomotor activity in the light than in the dark (red light) - 
a result which is not in itself a difficulty for the Halliday-Lester theory, since it may 
be assumed that the fear levels of the light group lie on the descending part of the 
curve relating fear and exploration (though the effects of repeated testing reported 
by Williams may be a problem for the theory, as indicated in a following section). 
But experiments of this kind are still open to the possibility that the conditions used 
to vary fear may also result in differences in novelty, particularly when comparisons 
are made between light and darkness since the latter condition may represent a more 
obvious environmental change in comparison with the animals’ maintenance con- 
ditions. In addition, preventing rats from obtaining visual information (as in the dark) 
may have a profound effect on their exploratory behaviour. There is also the possi- 
bility that illumination differences may affect activity through factors, such as 
Br activity level, which are strictly unrelated to the animal's response to novel 
stimuli. 

The maze studies mentioned here serve to emphasize the weak link between activity 
measures and exploratory behaviour defined (for the purpose of theorizing) in terms 
of response to novelty, which has sometimes been commented on (Fowler, 1965; 
Halliday, 1966; Sheldon, 1968а). It is for this reason that certain other measures of 
exploration are often preferred to the locomotor activity index (Eisenberger, 1972). 
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The commonly used alternatives of latency and preference measures have already 
been noted. 

Preference and latency measures. Most of the evidence on relationships between 
fear and exploration based on the manipulation of environmental factors using 
preference measures also comes from maze studies, since it is possible to obtain an 
indication of novelty/familiarity preference from the sequence of maze arm entries. 
A rat with a preference for the more novel of two alternatives will pick the least 
recently visited arm when changing arms in a maze and the fact that there is some 
systematic alternation of arms in mazes (e.g. Montgomery, 1953) is evidence of 
novelty preference. But environmental manipulations appear to have very little 
effect on this preference, as expressed in terms of a percentage alternation score 
derived from the sequence of arm entries during one or more maze exposures. Not 
only are the percentages about the same in elevated and enclosed mazes (Halliday, 
1967a; Lester, 1967c; Montgomery, 1955), but this measure does not differentiate 
different illumination levels (Russell, 1972; Williams, 1971). This may be seen as a 
failure to confirm the prediction that there should be some relationship between 
fearfulness and the rats' choice between novel and familiar stimuli, though the 
findings are not crucial for several reasons. According to the Halliday—Lester theory 
it is possible for two groups of rats of differing fear level (e.g. groups tested in 
elevated/enclosed mazes or under different illumination conditions) to alternate at 
about the same extent because choice of the novel arm is held to be a curvilinear 
function of fear level. In such a сазе the fear levels of the members of one group will 
lie (mainly or exclusively) on one side of the function and those of the other group 
on the other. Under these circumstances any habituation of fear resulting from 
continued or repeated exposure to the test situation should result in an increase in 
alternation in the more emotional group and a decrease in the less emotional one. 
This is because the former group animals must be presumed to have fear levels lying 
on the descending part of the function relating fear and exploration, where a drop in 
fear gives an increase in exploration, and the latter on the ascending portion, where 
decreasing fear leads to decreasing exploration. Neither Halliday (1967a) nor 
Williams (1971) obtained an interaction of this kind in relevant studies, though the 
problem is complicated by the fact that habituation of fear may proceed at different 
rates in the different groups. (Halliday argues specifically that there is little habitua- 
tion over trials in the elevated maze.) Lack of differences can also be handled by the 
two-factor theory if it is assumed that an increase in fear tending to reduce alterna- 
tion is offset by an increase in novelty/complexity tending to increase it. Finally, 
there is the possibility that differential test conditions may only be important on 
the rat’s very first choice between novel (unvisited) and familiar maze arms, since 
once all the arms have been visited they may not differ very much in the fear they 
evoke (Lester, 1967c). Lester (1967c) found that first-choice alternation was rather 
less in an elevated maze, which is interpreted in terms of fear inhibiting approach to 
Novelty. Russell (1972) found that the number of rats entering the novel arm of an 
enclosed maze on the first choice increased with the intensity of the maze illumina- 
tion (three levels), though the groups did not differ in terms of percentage alternation 
Scores over a 3 min. trial. A similar positive association between illumination and 
entry into the novel arm on the first choice was also detected in the Williams (1971) 
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study (Williams, personal communication) and appears to have some parallel in the 
effects of intrinsic factors on first choice alternation discussed in the following section, 
Although the results could be interpreted in terms of fear facilitating approach to 
novelty there are several other possibilities. One is that the more fearful rats are 
tending to avoid the familiar arm rather than approaching the novel one, and there 
are several reasons why they might do this. Since the familiar arm is the start arm 
in which the rat has been placed it may avoid this arm as a result of its association 
with handling, which is apparently aversive (e.g. Candland et al., 1962), with this 
tendency increasing with fear level. Or if initial activity involves an attempt to 
escape from the apparatus, as has sometimes been suggested (Welker, 1959; Whim- 
bey & Denenberg, 1967), the more fearful rats, being more strongly motivated to 
escape, may be more likely to enter the remaining unvisited arm on the choice in 
question rather than re-enter the start arm which has already been explored without 
leading to escape. Finally, if fear tends to make the rat repeat a previously made 
response or (left or right) turn, as opposed to repeating arms, more fearful rats will 
show more alternation because repeating a turn in a Y-maze results in alternation 
of arms on the crucial choice. 

A study claiming evidence in support of the inverted U-function, based on the 
finding that the orderliness of rats’ arm entries in a maze reached a peak during 
the middle 10 min. of a 20 min, trial, has been reported by Lester (1968с). It is 
argued that as fear habituates, inhibitory effects are replaced by facilitatory ones. 
However, this kind of result can be handled equally well by the two-factor theory on 
the assumption that the initially relatively high fear level inhibits approach to 
novelty (alternation) but that as fear habituates approach becomes more likely, 
eventually decreasing again as the maze becomes familiar. 

A few studies have examined the effect of environmental factors in situations 
where the animal emerges from a familiar environment into a novel one. Using an 
alley attached to the open front of the home cage, Montgomery (1955) foundlthat rats 
were more active when the alley was enclosed than when it was elevated, and 
Meyers et al. (1965) that their control group rats (but not less emotional gentled 
animals) took longer to emerge when the alley was relatively strongly lit. Both 
results are consistent with the inhibition hypothesis. Lester (1969) has claimed 
evidence of both inhibitory and facilitatory effects: in this experiment rats were 
placed in a straight runway half the length of which was enclosed and half of which 
was, for different groups, progressively changed from enclosed to elevated by removing 
the walls. Rats experiencing one wall in the crucial half spent more time in it than 
other groups having two walls (enclosed) and no walls (elevated). Lester argues that 
as the level of fear generated by the crucial half is increased by progressively elevating 
the alley exploration first increases and then decreases again. In fact, the result is 
not critical as it can be readily explained in terms of two-factor theory; the group 
with the crucial half of the alley enclosed experienced no difference between the alley 
halves, so in effect the crucial half was less novel than for the group experiencing the 
crucial half with one wall removed and it is not surprising to find the latter group 
spending more time in the crucial half. It can further be assumed that when the 
crucial half is made fully elevated the increase in novelty is offset by the increase in 
fear acting to reduce the time spent in this half relative to the part elevated group: 
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MANIPULATION OF INTRINSIC FACTORS 


That the evidence from studies varying fear by manipulating environmental 
factors is largely theoretically equivocal is due mainly to the difficulty of separating 
differences due to fear from differences due to differential novelty. Examination of 
the behaviour of subjects differing intrinsically in fearfulness or anxiety is a poten- 
tially better way of attacking the problem. Individual differences in anxiety and fear- 
fulness or emotionality have long been recognized by psychologists working both 
with human and animal subjects and techniques of measurement have been deve- 
loped: Taylor’s (1953) work on the Manifest Anxiety Scale for humans and Hall’s 
(1934, 1936) on the rodent open-field test (further developed by Broadhurst, 1957, 
1960) are well known. 

Evidence from several sources indicates that individual differences in fearfulness/ 
anxiety may correlate with measures of curiosity and exploration. Again the bulk of 
the evidence comes from animal studies, though Lester (1968a) has reviewed some 
studies indicating that human subjects with high anxiety ratings tend to be less 
curious. The evidence for facilitatory effects of fear on exploration in humans is slight 
and Lester (1968a) mentions only one study (Haywood, 1961, 1962), in which stu- 
dents with unassimilated percepts (equated with high anxiety) were more curious. 

Locomotor exploration. With rodents, some of the relevant evidence hinges on the 
validity of the defecation score from the open-field test. Although there is some 
disagreement as to whether this is a meaningful index of fearfulness or emotionality 
(see, for example, Bindra & Thompson, 1953; Broadhurst, 1957; Russell, 1973a), 
it is possible to point to a number of reports of significant negative within-group 
correlations between rats' defecation and locomotor activity in the open-field (e.g. 
Denenberg & Morton, 1962; Hall, 1936; Wilcock & Broadhurst, 1967) which are 
compatible with the inhibition hypothesis. Failures to find correlations of this kind 
(e.g. Pare, 1964; Porter & Wehmer, 1969; Satinder, 1968) are not especially critical 
as they could arise for a variety of reasons; differences in the size of the correlation 
attributable to strain (Broadhurst & Watson, 1964; Holland & Gupta, 1966) and sex 
(Russell 19734) have been reported and it is possible that defecation scores are not 
invariably closely related to fearfulness. Failure to find such a correlation could also 
arise if the relationship between fear and exploration is curvilinear, as maintained 
by the Halliday—Lester theory. In fact, this theory makes provision for both negative 
and positive correlations, depending on whether the bulk of the subjects in a group 
have fear levels on the descending or ascending portions of the curve, but if some have 
fear levels on one side and some on the other the resultant curvilinear correlation 
will be expressed by the conventional linear coefficients as a value not significantly 
different from zero. That no positive correlations between defecation and activity 
have every been reported need not be regarded as a problem for the theory, since it 
can simply be argued that at the relatively low levels at which fear facilitates explora- 
tion rats may not defecate very much anyway. Attempts to detect curvilinearity in 
the relationship have produced equivocal results. Halliday (1966) mentions an un- 
published report by Candland that rats which defecated in the open field appeared 
to form a bivariate population, with some being extremely active and the others 


‘freezing’, which is taken as indicating that the former were strongly motivated 
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(by fear) to explore, while the latter were too frightened to do so. Lester (19680) 
presented some similar evidence based on the finding that both the least and most 
active of four groups of rats appeared to be less fearful, in terms of the number of 
animals defecating, than groups of intermediate activity. But both Aitken (1970) 
and Russell (19714) failed to find any evidence of curvilinearity for groups of rats 
which failed to yield significant defecation/activity correlations. In addition, in both 
studies the group defecating more overall (presumed to be the more emotional) 
showed the smaller correlation and this is incompatible with the Halliday-Lester 
theory, though the result is not crucial because group differences (strains and sexes 
in these two studies) may be mediated by factors unrelated to fear levels: Russell 
(1973a) found that the open-field defecation scores of male rats, for example, were 
significantly associated with body weight and basal defecation level in the home 
cage. It must also be noted that the one study presenting well-documented evidence 
of curvilinearity (Lester, 19685) made use of data from a single open-field trial and 
there are indications that rats rated as emotional on the defecation criterion may 
sometimes be more active than their less emotional counterparts on the first trial 
(Levine et al., 1967; Whimbey & Denenberg, 1967). This cannot be taken as evidence 
for the Halliday-Lester theory since the reversal of the difference on subsequent 
trials reported in these studies cannot be explained by it, and the effect may result 
from attempts by the emotional rats to escape from the frightening open-field 
(Whimbey & Denenberg, 1967; Williams & Russell, 1972). The possibility of escape 
behaviour presents yet another problem for attempts to test the Halliday—Lester 
theory, particularly when only locomotor activity measures are being considered. 

Other relevant evidence based on intrinsic differences comes from the considera- 
tion of between-group differences, particularly differences between the sexes and 
between groups subjected to different treatments before test, either immediately 
prior or at some relatively remote point in time. 

Reports of greater defecation by male rats in the open-field (e.g. Broadhurst, 
1957; Hall, 1934 — though failures to find sex differences exist, e.g. Ivinskis, 1966; 
Russell, 1970) are generally regarded as consistent with other data suggesting that 
they are more emotional (Gray, 1971). This sex difference in defecation appears to 
be independent of the sex difference in body weight and basal defecation level in the 
home cage (Russell, 1973a). The lower activity of males in the open field (Broad- 
hurst, 1957; Denenberg & Morton, 1964; Hall, 1934) and in enclosed (Russell, 1972) 
and elevated (M. H. Sheldon, 1969) mazes is thus consistent with the inhibition 
hypothesis. But there is little evidence that this sex difference is ever actually re- 
versed, as might be predicted by the Halliday—Lester theory, though Lester (19670) 
found that males emerged more rapidly from their opened home cages, а result in 
the opposite direction to that obtained by Meyers (1965) and Williams & Wells 
(1970). Again sex differences represent rather equivocal evidence because they could 
result from factors unrelated to fear level. A basic sex difference in general activity 
level is usually inferred from the fact that females are invariably more active in their 
home cages (Munn, 1950), and this could be reflected in locomotor activity in novel 
environments. The two-factor theory also permits that the sexes may differ in curlo- 
sity or strength of exploratory drive per se instead of, or as well as, in intrinsic fear- 
fulness. The use of sex comparisons to test the Halliday-Lester theory can also be 
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questioned on the grounds that the functions relating fear and exploration could be 
different for the two sexes (Russell, 1971а). 

Similar considerations apply to conclusions drawn from the experimental manipu- 
lation of early experience in rats. A variety of factors have been found to affect the 
subsequent behaviour of the animals in ways compatible with the assumption that 
their fear levels are altered (for reviews see, for example, Denenberg, 1967; Russell, 
1971b), of which the best documented is pre-weaning handling. Handled rats are 
frequently found to defecate less and to be more active than non-handled ones 
(Denenberg & Smith, 1963; Levine et al., 1967; Williams & Russell, 1972), a finding 
which is not necessarily incompatible with the Halliday—Lester theory (as Halliday, 
1966, implies) if it is assumed that the fear levels of the non-handled rats fall into the 
inhibitory region. Although failures to find activity differences between handled 
and non-handled animals exist (Denenberg & Morton, 1962; Wells et al., 1969), there 
seem to be no recorded instances of greater activity among non-handled rats (with 
the exception of the first trial data from some experiments noted above). But evi- 
dence from this source is not crucial, because handling may affect activity through 
other factors than fear, including possible effects on curiosity per se, as suggested by 
DeNelsky & Denenberg (1967), or on general activity level. In connexion with the 
last possibility, Halliday (1966) briefly reported that not only were handled rats 
more active in the open field but they also showed a higher level of home-cage 
activity. However, Wong et al. (1967) found that non-handled rats were consistently 
(though not significantly) more active than handled ones in an activity wheel. 

Another way of attempting to manipulate fear in rats involves the use of food 
and/or water deprivation, which is believed to increase fear levels (Mowrer, 1960). 
The effects on locomotor exploration are not clear-cut, with some studies reporting 
facilitation, some inhibition and some no effect (Lester, 1967a). The Halliday—Lester 
theory is capable of accounting for all of these eventualities by making appropriate 
assumptions about the levels of fear involved, though it should be noted that 
the often reported effect of deprivation on general activity level (e.g. Baumeister 
et al., 1964) may complicate interpretation of data from this source. Lester (1967а) 
has concluded, on the basis of his review of the literature, that deprivation usually 
reduces locomotor exploration in female rats but increases it in males, and uses this 
fact as the basis for a tour de force prediction from the Halliday-Lester theory by 
assuming that females have higher basal fear levels than males, so that the effect of 
increasing fear by depriv. jon is to shift females’ fear levels into the descending region 
of the curve relating few ind exploration while shifting the male levels higher on the 
ascending portion. Thi. assumption about fear levels runs contrary to the usual 
one that females are less fearful, but Lester discounts the evidence from defecation 
Scores on the grounds that all the determinants of defecation are not known, and 
elsewhere (19685) points out that heart-rate measures of ‘emotionality’ appear to 
show females as more emotional (e.g. Candland ef al., 1967; Blizard, 19715). The 
ability of the Halliday-Lester theory to handle the differential effects of deprivation 
in the two sexes is impressive but the evidence cannot be regarded as crucial in view 
of the untested assumption about fear levels. 

A number of studies have sought to examine the relationship between fear and 
exploration by subjecting rodents to electric shocks immediately before testing, on 
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the assumption that this increases their fear levels. One of the first of these (Mont- 
gomery & Monkman, 1955) provided support for the inhibition hypothesis since 
shocked rats were less active than non-shocked controls in a maze, with the shock 
being administered in the maze itself (that the shocked rats were more active during 
the actual shock period may reflect a direct response to painful stimulation), though 
the mechanism of the effect is uncertain because in this case the rats are effectively 
punished for exploring (Halliday, 1966). Subsequent studies, however, have revealed 
inhibitory effects when the shock is administered in a separate apparatus prior to 
test, both for mice in the open-field (Baron, 1963, 1964) and rats in a maze (Sheldon, 
1970), though Broadhurst (1957) failed to find an effect for rats in an open-field, 
Russell (1972) found that rats shocked prior to a 5 min. open-field trial were sig- 
nificantly less active only over the first 30 sec., which may reflect the problem with 
shock treatment that elevation of fear levels may be relatively transient. Sheldon 
(1970) has pointed out that Baron’s (1963, 1964) results, which Sheldon was able to 
replicate using rats instead of mice and with a different test environment, are directly 
incompatible with predictions from the Halliday—Lester theory. In these experi- 
ments animals shocked prior to testing explored less than non-shocked ones when 
the environment was familiar, which can only be explained by the theory on the 
assumption that the fear levels of the shocked animals lie on the descending part of 
the curve relating fear and exploration. It follows from this that rats shocked prior 
to test in a novel environment should explore less than those shocked and tested in 
a familiar one, because the fear levels of the former must be somewhat greater, 
whereas the finding was the reverse, i.e. the shock/novel animals explored more. 
As Sheldon notes, these results can be handled by the two-factor theory: since 
exploration is the outcome of competing approach and avoidance tendencies the 
lower exploration of the shock/familiar animals is due to the habituation of approach 
responses. 

The evidence for facilitatory effects of shock on locomotor exploration is scanty. 
One of the groups tested by Montgomery & Monkman (1955), experiencing shock 
before maze testing, was actually more active than controls over the first 30 sec. 
of a 10 min. trial, though there appears to be no other relevant evidence. But lack 
of evidence might merely indicate that existing studies have used shock of too high 
an intensity. 

Preference measures. Preference for novelty as inferred from the percentage alterna- 
tion score in maze studies appears to be largely unaffected by intrinsic fearfulness 
and in this respect there is a parallel with environmental manipulations. The measure 
has been found to be unrelated to fearfulness as measured by open-field defecation 
scores (Russell, 19735) and unaffected by sex (Russell, 1972; Wells et al., 1969), pre- 
weaning handling (Wells et al., 1969), and deprivation (Carr et al., 1959; Mont- 
gomery, 1953). 

However, as is the case with the manipulation of environmental factors, the rat's 
first choice between novel and familiar maze arms is often affected by intrinsic fear. 
Lester (19670) found that food deprivation reduced the proportion of rats alternating 
in both elevated and enclosed mazes. Other studies have examined the choice of maze 
arms using a rather different technique in which the rat is pre-exposed to one arm 
plus the start arm of the maze only and is then placed in the start arm and 
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permitted to choose between the familiar arm and the remaining novel (previously 
blocked) arm. The normal preference for the novel arm seen under these circum- 
stances is reduced by several treatments which appear to share the feature of elevat- 
ing the rats’ fear just prior to the crucial choice, including electric shock (Sheldon, 
1968c), shock plus noise (Haygood & Wachs, 1967), and coercion into choosing (Still, 
1966). In some experiments of this kind it has proved possible to demonstrate not 
simply a reduction in preference for the novel arm but a significant preference for 
the familiar arm over the novel one in shocked groups (Aitken & Sheldon, 1970; 
Sheldon, 1968c; Thompson & Higgins, 1958), which suggests that the aversive stimu- 
lation is not merely disrupting the rats’ behaviour such that arm choice is random. 
In most of these studies alternation of arms is confounded with alternation of re- 
sponse (left or right turn) but Aitken (1972), using a technique reported by Dember 
(1956) in which pre-exposure involves placing the rat in the start arm so that it can 
view the other arms through glass doors, with the albedo of one arm changed on 
the crucial free choice trial, showed that shocked rats spent more time in the 
unchanged arm, which is explainable in terms of a shift in preference towards familiar 
stimulation but not in terms of response repetition. 

There have also been reports of facilitatory effects of shock on exploration using 
preference indices. Halliday (1966) mentions studies, by Berlyne & Walley (reported 
in Berlyne, 1960) and Hudson (1950), in which shocking rats in one part of the test 
apparatus subsequently resulted in greater exploration of this part, and Halliday 
also reports an experiment demonstrating a preference for stimuli previously asso- 
ciated with shock: rats shocked in a striped box subsequently spent more time in 
the striped arm of a Y-maze having two grey and one striped arms, compared with 
controls shocked in a plain box, placed in a plain box, and placed in a striped box. 
Williams (1972) repeated this experiment and found that both shocked groups 
(striped and plain boxes) showed a preference for the striped arm as measured by 
initial choice and subsequent time spent in it. Kumar (1970), however, failed to 
obtain any facilitatory effects of shock using a technique involving shocking rats in 
a white or black box (actually one arm of the maze) and subsequently permitting 
them to explore a maze with one white and two black arms: despite the use of a 
range of shock intensities and durations the universal effect was to produce 
avoidance. 

There is also evidence that under some circumstances intrinsically emotional rats 
may reveal a stronger preference for novel stimuli. Halliday (1966) found that 
although rats which had been handled prior to weaning (and which are believed to 
be less emotional) were more active than controls in a maze with two grey and one 
black/white striped arms, the controls showed a greater preference for the striped 
arm, a result which has been confirmed by Williams (1973). These particular results 
may be explainable without recourse to the Halliday—Lester theory if it is assumed, 
as noted earlier, that handling modifies the rats’ exploratory drive as well as their 
fearfulness. Unless some as yet unspecified interaction between emotionality and 
exploratory drive exists this kind of interpretation cannot be applied to results 
teported by Russell (19736), though in this case other difficulties arise. In this 
experiment, rats rated as emotional in terms of their defecation scores on a prior 
open-field test showed a preference for the novel arm on their first choice in a maze, 


428 Р. A. RUSSELL 


whereas relatively unemotional rats showed no preference. Sheldon (1968), using 
the pre-exposure technique, also reported that (shocked) rats choosing the novel 
arm on the crucial choice had higher defecation scores on a prior open-field test, The 
problem with these findings is that they can be explained without assuming 
facilitatory effects of fear on novelty preference as indicated in connexion with the 
effect of illumination on choice of maze arms in the preceding section. Although 
Sheldon's result is less compatible with the possibility that the more fearful rats 
tend to avoid the familiar arm because it has previously been associated with 
handling and cannot be explained by assuming that fearful rats tend to repeat a pre- 
viously made left or right turn, both results are explained by the assumption that 
fearful rats are seeking escape from the maze and so are more likely to choose the 
novel arm in preference to the previously visited one (which has not led to escape), 

Tt is interesting to note that in view of the above results it might be possible to 
detect sex differences in novelty preference using the first choice technique since it 
is usually argued that male rats are more emotional than females (though see the 
previous comments on sex differences). Using the same first choice measure which 
differentiated rats having different defecation scores in the open-field, Russell (1972) 
obtained a barely significant (P « 0-10 > 0-05) difference, with a higher proportion 
of females selecting the novel arm. Hughes (1968) found that, although females were 
more active than males in a test box having novel and familiar halves, there was no 
sex difference in preference for the novel versus familiar halves as assessed by a time 
sampling technique. 


EFFEOTS OF REPEATED TESTING 


Yet another way of varying fear levels is to expose rats to the novel test environ- 
ment for a relatively long continuous period or over several shorter discrete periods. 
This generally results in a decrease in locomotor exploration from an initially high 
level (see, for example, Fowler, 1965), which may be explained in general terms as 
reflecting satiation to the novel stimuli in the environment. According to both the 
two-factor theory and the Halliday—Lester theory, the decrease in novelty results 
in a drop in motivation, though only in the latter case is this drop consequent upon 
a decrease in the animal's fear level as а result of familiarization. For this reason, 
changes in the level of exploration over the course of a trial or series of trials are an 
important source of evidence bearing on the two alternatives. The finding that a drop 
in the level of defecation (as an index of fear) often accompanies decreasing loco- 
motor exploration with repeated testing in both the open-field (e.g. Hall, 1934; Pare, 
1964) and in mazes (Halliday, 1967a) is thus consistent with the Halliday—Lester 
theory (though it is not incompatible with the two-factor theory). But there are 
a number of results which are not readily explainable in terms of the Halliday- 
Lester theory. 

It follows from this theory that under conditions where the less emotional of two 
groups of rats of differing fearfulness explores less, the fear levels of the members of 
this group must lie somewhere on the increasing part of the function relating fear 
and exploration (though in this case the fear levels of the more emotional rats may 
be on either the increasing or decreasing parts of the function). Hence for this group 
habituation of fear, resulting for example from continued or repeated exposure to 


Exploratory behaviour and fear 429 


the test situation, will necessarily lead to a decrease in the level of exploration. 
Similarly, in cases where the more emotional group explores less it must be that the 
fear levels of its members lie on the decreasing part of the function (again it is not 
possible to specify the position of the other group) and so any habituation of fear 
will result in an increase in exploration. 

A result reported by Halliday (1967а) is inconsistent with these expectations: 
a group of rats exploring an elevated maze (assumed to be more frightening) was less 
active over the course of a 30 min. exposure than a group exploring an enclosed maze 
yet there was a significant decrease in activity over the trial in the elevated maze. 
This is difficult to reconcile with the Halliday—Lester theory even if, as Halliday 
maintains, the mazes differ in the level of fear they evoke but not in novelty. It is 
readily explained, however, by a two-factor theory which assumes that the decrease 
in exploration results from a change in motivation independent of changes in fear 
level. The point is emphasized by the existence of several similar results. Williams 
(1971) found that locomotor exploration decreased over a series of maze trials under 
the more stressful of two illumination conditions which gave rise to less exploration 
overall. Russell (1971) found that male rats (assumed to be more emotional) were 
less active than females in the open-field yet become less active with repeated testing, 
though the reservations relating to sex differences already noted must be remem- 
bered here. Also, Russell (19714) noted that a group of rats (females) which showed 
a significant negative within-group correlation between defecation and activity in 
the open-field and which must therefore be presumed to contain a substantial pro- 
portion of animals with fear levels lying on the decreasing side of the function 
nevertheless showed a clear-cut inter-trial decrease in activity. 


CONCLUSIONS 


It is clear that much of the evidence reviewed here is theoretically equivocal and 
that this is true even of some evidence which has previously been regarded as crucial 
for the Halliday—Lester theory of exploration. There are, however, a few results 
which appear to be consistent with the Halliday—Lester theory but not with the 
two-factor theory, notably the studies demonstrating a preference for stimuli pre- 
viously associated with shock. On the other hand, the former theory is not able to 
account for some of the effects associated with continued or repeated exposures to 
novel stimulation which are handled by two-factor theory. 

Although it is not the purpose of this paper to suggest an alternative theory 
capable of resolving the problems raised by the studies reviewed here, the following 
tentative comments are offered in an attempt to resolve some of the discrepancies. 
First, it appears that a two-factor theory which assumes that exploration is the 
outcome of the competition of opposing motivational systems is compatible with 
much of the literature relating to fear and exploration. In particular, this model is 
strongly suggested by the results which show that locomotor exploration may be 
both inhibited by fear and yet at the same time decrease with exposure to novelty. 
But this does not mean that some features of the Halliday—Lester theory are not 
useful in thinking about exploratory behaviour. One of the attractions of the theory 
is its explanation of the biological utility of exploration in terms of the organism 
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obtaining information about its environment, information which serves to reduce 
its uncertainty and so alleviate its anxiety. Although exploration has sometimes been 
viewed in terms of information-seeking (e.g. Fowler, 1965) this aspect has not been 
stressed in much of the literature, especially that on animal exploration. It is 
suggested that this idea may be a useful one and that if the function of exploration 
is to provide the organism with information about its environment one concomitant 
of this is that exploration may serve to reduce the organism's fear. There is nothing 
paradoxical about the idea that although fear of strong, novel stimulation tends to 
inhibit exploration of that stimulation, amy exploration which does occur will yield 
information which may serve to reduce fear, although it is obviously necessary to 
assume that the motivational source of exploration is something other than fear, 
We may then agree with Halliday (1966) that exploration serves to reduce fear, but 
refrain from agreeing that it is therefore fear which motivates exploration. 

The problem of those studies which have provided evidence of facilitatory effects 
of fear on exploration remains. Perhaps the simplest conclusion is that although fear 
may facilitate exploration in certain circumstances, demonstration of this fact 
cannot be regarded as evidence supporting a theory which attributes a// exploratory 
behaviour to this motivational source. 

Alternatively, since the least equivocal evidence of apparent facilitatory effects of 
fear on exploration comes from studies demonstrating a preference for stimuli pre- 
viously associated with shock, it may be possible to explain these results by assuming 
that the shocked rats in these studies have a greater need for information about 
these stimuli and so explore them more. In effect, a stimulus previously bu! no longer 
associated with stressful stimulation will have greater incongruity than it will for an 
animal which experiences the same stimulus without having previously had it paired 
with shock. Greater exploration in the former case may occur not because the animal 
is more motivated by its fear of the stimulus (in fact it explores despite a certain 
amount of fear) but because the stimulus is more incongruous. Hence it may be 
possible to account for all the existing evidence within the theoretical framework of 
the two-factor theory. 
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EARLY STIMULATION OF RODENTS: A CRITICAL REVIEW 
OF PRESENT INTERPRETATIONS 


By MARTIN DALY 
Department of Psychology, University of Bristol 


It is widely accepted that extra stimulation, when administered to infant laboratory rodents, 
has adaptive consequences. Presumed benefits are: (1) accelerated growth and development, 
(2) reduced emotional reactivity, (3) improved learning performance, and (4) more adaptive 
physiological stress responses. Levine has explained these benefits by considering such stimula- 
tion to compensate for the impoverished rearing conditions of the laboratory. However, 
ecological studies of the natural microhabitats of rodents suggest that laboratory conditions are 
over-stimulative for the very young. The presumed benefits are reviewed and the validity or 
adaptiveness of each is concluded to be very questionable. The prevalent misinterpretation is 
attributed to an anthropocentric research orientation. 


Studies of the effects of early experience in rodents have become a major occupa- 
tion of experimental psychologists in the past two decades. As in any active research 
area, reviewers have been eager to extract broad principles from the chaos, A danger 
in this process is that myths may arise, whereby controversial interpretive notions 
become unifying principles in the minds of researchers in related fields, writers of 
introductory textbooks, and in the minds of not a few researchers in the original 
field. Such a myth is this belief: that the provision of extra infantile stimulation to 
laboratory rodents is widely beneficial by counteracting the effects of an impoverished 
rearing environment. 


CoNCEPTUAL FRAMEWORKS 


Much of this research has been carried out with a frankly anthropocentric orienta- 
tion. Denenberg (1967), for example, discussed part of his research programme in 
these terms: ‘Our interest here has been to try to set up analogues to investigate 
hypotheses derived from human observations in a clinical context.’ Levine (1969@) 
has credited ‘Freudian theory’ as his initial research inspiration. Other discussion 
has not made this rationale explicit, but the use of such evaluative terms as ‘enrich- 
ment’ and ‘impoverishment’, and the repeated imposition of visual tasks on animals 
much more responsive to olfactory, auditory and tactile stimulation often betray a 
similar orientation. 

The use of other species as ‘infrahuman’ substitutes for Homo sapiens has, of 
course, a long history of success in medicine and, to a lesser extent, in psyehology. 
But the analogy ean be quite inappropriate: characteristics peculiar to the experi- 
mental species may alter outcomes in important ways. It follows that an under- 
Standing of the rat qua rat, for example, may be crucial in avoiding such pitfalls. 
In the study of early ‘handling’, in particular, I feel that such an understanding will 
improve the prevalent interpretations of results. 
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STIMULATION EFFECTS SUMMARIZED 


The area in question has often been reviewed. Recent examples are the papers by 
various authors in a symposium on early experience (Newton & Levine, 1968), by 
Morton (1968), Thompson & Grusee (1970) and Russell (1971). Despite some contro- 
versy, the most frequent outcomes have acquired some acceptance among the re- 
viewers, and ean be grouped into four broad classes as follows. Early stimulation 
(1) promotes growth and accelerates physiological and behavioural development, 
(2) leads to а (more or less) permanent reduction in emotional reactivity, especially 
to novel stimuli, (3) leads to improved performance in learning tasks, especially in 
aversive situations, (4) alters physiological responses to stresses experienced in 
adulthood. I will later consider the experimental justification for each of these 
claimed effects. 

While a few authors (notably Ader, 1967; Denenberg, 1968) have stressed that the 
adaptiveness or maladaptiveness of handling effects will depend on the tasks experi- 
menters impose on their animals, most reviewers have not hesitated to characterize 
these effects as beneficial. Thus Morton (1968) concluded that ‘prenatal stimulation 
applied via the mother has a deleterious effect on the later behaviour of the organism, 
whereas postnatal stimulation applied directly to the young has a beneficial effect’. 
Schaefer (19680) ventured that ‘benefits in health and vigour...seem characteristic 
of “handled” rats’. Levine & Mullins (1968) wrote that the handled animal is ‘able 
to make responses more appropriate to the demands of the environment’. According 
to Thompson & Grusec (1970), ‘Young rats and mice that are given extra stimulation 
in moderate amount turn out to be healthier, less emotional, better motivated, and 
faster learners than those left alone with their mothers’, facts which give ‘at least 
indirect support’ to certain notions about human needs. 


A PROBLEM FOR THE THEORIST 


To psychologists treating Rattus or Mus as an experimental analogue of Homo, 
this summary may comprise a satisfying whole. But from the viewpoint of biologic- 
ally oriented behavioural scientists, or ethologists, this critically acclaimed battery 
of effects of early handling must seem perplexing. Ethology has been very much con- 
cerned with the adaptiveness of behaviour, but what is obvious is that species-typical 
behaviour is adaptive. ‘All the characters of a species, behavioural and morpho- 
logical, form an adaptive complex. Evolutionary change in any one may have rami- 
fying consequences’ (Hinde, 1970). 

Can it be, then, that an unnatural manipulation such as early handling can produce 
а wide spectrum of beneficial effects? There is a real problem here. Biologists know 
that, because organisms are complex adaptive systems, the probability that a major 
genetic mutation with wide ramifications will be beneficial is vanishingly small (thus 
evolution accumulates small changes acting late in development; see Waddington, 
1966, p. 6); by exactly analogous reasoning, one can expect that an unnatural 
postnatal manipulation with very wide effects must be harmful in sum.* 


* It is no solution to this problem to note that such unnatural manipulations as those of medicine 
are often beneficial. These are intelligently selected responses to diagnosed problems. The minute 
likelihood that a random treatment with profound effects on a healthy organism would be of benefit is 
a better analogy. 
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Perhaps the simplest solution to this dilemma is to assume that handling and 
functionally equivalent forms of early stimulation should not be seen as unnatural 
manipulations; instead, cage-rearing with extra stimulation may provide a better 
approximation to the species-typical rearing environment than does the cage ex- 
perience alone. This is exactly the position taken by Levine (who has alone addressed 
the problem, although the same notion is perhaps implicit in frequent references to 
‘impoverished stimulation histories’ and the like). A concise statement of the hypo- 
thesis is provided by Levine (19625): ‘Stimulation involves a sudden and drastic 
change in the environment of the organism. Such sudden and drastic changes are 
common in most natural situations and are lacking in most laboratory environments.’ 
This proposition was advanced in reference to the positive effects of handling rats 
and mice before weaning on resistance to adult stress, The argument has been extended 
to other benefits elsewhere (Levine, 1962c, 1969a, b; Levine & Mullins, 1968). 


EARLY EXPERIENCE IN NATURE 


Levine’s proposal makes an elegant solution to the problem. Unfortunately, it is 
completely at odds with a large volume of ecological evidence concerning the natural 
microhabitats of burrowing rodents. 

It should first be pointed out that the infant is confined to the burrow. Tappe 
(1941), for example, found that Tulare kangaroo rats (who resemble our more 
popular laboratory rodents in that they are altricial, their eyes open at 15 days of 
age, and they are completely weaned by about 25 days when reared in cages) never 
leave their burrows until about six weeks old. Similar data showing that young 
rodents do not emerge until well after weaning are available for Sciuridae (Alcorn, 
1940; Rongstad, 1965), Heteromyidae (Holdenried, 1957) and Cricetidae (Ewer, 
1967), Any field worker can confirm that infant rodents are virtually never trapped 
moving about outside their nest chambers. 

Accordingly, conditions within the breeding burrow are the important ones. There 
is, of course, no light, and sounds from without are greatly attenuated. It is also well 
established that burrows provide more favourable conditions of temperature and 
humidity than prevail without, and maintain them virtually constant. Data to this 
effect are available for Heteromyidae (Schmidt-Nielsen & Schmidt-Nielsen, 1950; 
Carpenter, 1966; Brown & Bartholomew, 1969), for Cricetidae (Hayward, 1965; 
Prakash et al., 1965; Ruffer, 1965), for Geomyidae, Bathyergidae and Rhizomyidae 
(McNab, 1966), Muridae (Stanley, 1971) and Castoridae (Stephenson, 1969). It is 
unfortunate that the rat and mouse (Muridae) on which so much research has 
been done have been little studied in nature. However, prolonged attachment 
to the nest site and a stable microhabitat are so universally the findings of field 
research (of which the above references provide by no means a comprehensive 
review) that we can safely assume that similar circumstances apply to rats and 
mice. 

Furthermore, breeding burrows have often been found to be particularly deep and 
well buffered from the outer world (e.g. Tappe, 1941; Strecker & Morrison, 1952; 
Kirchshofer, 1958; Rongstad, 1965; Ruffer, 1965) and wild rats are one of many 
Species known to respond to pregnancy by digging (Calhoun, 1962). So far is the 
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natural environment from а place where ‘sudden and drastic changes are common’ _ 
that it might be called a postnatal womb. 

In the laboratory, on the other hand, caged infants are usually exposed from - 
birth not only to light, but to a 24 hr. light-dark cycle as well, and to sounds and — 
odours generated by both conspecific and alien mammals. Hypothermia during - 
maternal absences is likely to be more severe in a 20 °C animal room than in burrows 
which are often maintained at 30 °C or more during breeding seasons. 

If it is at all reasonable to consider underlying dimensions of ‘handling’ to be 
equivalent to dimensions varying from natural to laboratory conditions, then these 
considerations strongly suggest that the relationship is just the opposite of that 
proposed by Levine. (The same point has been briefly noted by Hutchings, 1968.) 
Rather than being ‘impoverished’, the usual laboratory environment is over-stimu- 
lative for an infant rodent. 


PRE-WEANING AND POST-WEANING STIMULATION 


It is worth repeating that the above notion is advanced only with respect to infant 
rodents. The laboratory, over-stimulative for a pre-weanling normally confined to the 
postnatal womb of a hole or burrow, becomes an impoverished environment at that 
stage when the young animal would become active over a wider range. 

Many early studies of ‘infantile experience’ began manipulations after this age, 
and King (1958) then proposed the identification of three stages: ‘infantile’ before 
weaning, ‘juvenile’ before sexual maturity, and ‘adult’. 

In this discussion I will distinguish only ‘infantile’ v. post-weaning. Where differ- 
ential effects of juvenile and adult stimulation have been directly sought, only small — 
differences in magnitude have been found (Gertz, 1957; Baron et al., 1957; Ader, 
1959; Brookshire et al., 1961; Henderson, 1964, 1966; Doty & Doty, 1967). Likewise, 
‘enriched experience’ has roughly similar effects on learning (Hymovitch, 1952; 
Woods, 1959; Forgays & Read, 1962; Nyman, 1967; Brown, 1968) and on brain 
weight and chemistry (Rosenzweig et al., 1964, 1968; Riege, 1971) in the juvenile 
and adult periods. Thus there seems to be little justification for differentiating the 
effects of juvenile and adult experience, at least in rats. 

By contrast, there is considerable evidence of differential effects of pre-weaning and 
post-weaning stimulation (Levine, 1956; Levine & Otis, 1958; Campbell & Campbell, 
1962; Forgays & Read, 1962; Lindholm, 1962; Spence & Maher, 1962a; Gauron, 
1964a; Doty & O'Hare, 1966). The experimental evidence accords well with the theo- 
retical point that laboratory cages cease to be unnaturally over-stimulative and 
become unnaturally barren at about the time of weaning. 

Of course, the present distinction of two stages is an over-simplification on several 
grounds, First, there is a great deal of evidence that early manipulations have different 
effects at different ages within the pre-weaning period. Second, pre- and post-weaning 
are only convenient labels for the changes in a young rodent’s independence of the 
maternal nest and his increasing range of experience under natural conditions, which, 
I haveargued, are basic to understanding the influence of laboratory conditions. Third, 

weaning itself is not a discrete event; like the above-stressed transition in mobility, 
the change from suckling to independent foraging is accomplished gradually. Yet 
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with all these cautions expressed, it will remain useful in the following discussion to 
draw a distinction between pre- and post-weaning manipulations. 


WHAT CAUSES ‘HANDLING’ EFFECTS? 


The question of mechanism in ‘handling’ effects has often been raised, and is of 
considerable interest in the present context, since we wish to know how laboratory 
and natural environments compare along the critical dimension(s). 

Russell (1971) has reviewed evidence on this question, and identified four major 
hypotheses: (1) direct stimulative action (2), hypothermia, (3) maternal behaviour, 
and (4) early stress. 

Of these, hypothermia has been most seriously advanced as a crucial variable. An 
early paper by Schaefer ef al. (1962) was provocatively entitled ‘Temperature change: 
the basic variable in the early handling phenomenon?’, although the experiment 
reported there demonstrated only a non-significant difference between cooled and 
uncooled groups on a single dependent variable (see Ader, 1962). Subsequent experi- 
mentation, however, has provided better evidence that early cooling can produce 
some ‘handling’ effects (Hutchings, 1963, 1967; Schaefer, 1963; McIver et al., 1968). 
This research has, in fact, progressed to the stage of investigating parameters: 
Hutchings (1967) concluded that rate and duration of heat loss were both important, 
but that longer maintenance of a constant level of hypothermia was without addi- 
tional effect. Schaefer (1963, 1968a), Hutchings (1967) and McIver et al. (1968) have 
all provided evidence that early cooling has non-monotonic effects on emotionality ; 
Schaefer in fact found increased emotionality (measured by the CER) as a result of 
more serious cooling. 

There seems little doubt that hypothermia is an important variable, but Schaefer 
(19685) has argued, on the basis of a lack of effects in uncooled control subjects, that 
cooling is the cause of handling effects. This claim is directly contradicted by demon- 
strations of identical ‘handling’ effects with or without cooling (Haggett & Werboff, 
1968; Hess et al., 1969; Thoman & Levine, 1969) and by other findings of both common 
and differential effects of handling with and without cooling (Caldwell & Kesner, 
1966; Barnett & Burn, 1967; McIver et al., 1968). Furthermore, several experiments 
have found that nest-removal controls differed significantly from both unmolested 
controls and ‘treated’ subjects, suggesting that hypothermia and other mechanisms 
may produce additive effects. 

Russell (1971) limited the hypothesis of direct effects of stimulation to the tactile 
modality because ‘there have been few studies using visual or auditory stimulation 
as treatments, but the evidence available suggests that these are not effective’. The 
same claim has been made by Levine (19625, c), but in fact, the few such studies have 
regularly demonstrated effects similar to those produced by handling; however, these 
have usually involved prolonged treatments continuing well beyond weaning. 

Studies concerned with the role of experience in visual perception, for example, 
have compared dark-reared and light-reared rats in various tests. Gibson et al. (1959) 
found rats reared in the dark to 90 days to weigh less than light-reared controls, and 
to be more reluctant to eat in a novel environment, which effect might be called 
greater fearfulness or slower habituation. Walk (1960) found that dark-reared rats 
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showed ‘less tendency to enter an arm completely’ in exploring a novel maze, and 
noted the generally ‘greater emotionality of the dark-reared'. Tees (1969) compared 
rats reared to 65 days in dark or a light cycle on measures typical of other early 


stimulation research. Light-reareds defecated less in an open field, and ambulated | 


more, the latter being significant only in the light, since light inhibited activity, 
Further evidence is provided by Lockard (1963), who found a monotonic relationship 
between adult body weights of rats and rearing illumination up to 116 ft.-c, 
Auditory stimulation can almost certainly produce similar effects. Pre-weaning 
light or sound exposure can elevate weaning weights in comparison with unstimu- 


lated rats (Berkowitz, 1970). Lore & Avis (1969) treated rats with 0, 55 or 90 db - 
sound exposures before weaning. The subjects exposed to 55 db exhibited the greatest ' 


activity in an open field in a first experiment, the most rapid habituation in a second, 
and were interpreted as least ‘emotionally reactive’. Groups exposed to loud noise 
and to silence behaved alike. Rats exposed by Miller & Levis (1971) to a tone from 


birth to adulthood grew faster than unexposed controls. More specific effects of early 


auditory experience have also been demonstrated; Tees (1967), for example, found 
early auditory restriction to hinder pattern discrimination but not frequency 
discrimination. 

Much study of auditory manipulations has involved the controversial technique 
of ‘traumatizing’ infant mice with loud noise. Both Hall & Whiteman (1951) and 
Lindzey et al. (1960) found weak and not readily interpretable effects of such exposure 
on days 4-7, and the latter authors were strongly criticized for overinterpreting their 
results (Levine, 1961; Denenberg, 1961). However, much stronger subsequent 
evidence was produced that mice exposed to early noise were more emotional as 
measured by elimination, activity, emergence and aversive learning (Lindzey et al, 
1963; Winston, 1963, 1964). Nevertheless, Lindzey e! al. (1960) actually demonstrated 
that their ‘traumatic’ manipulation raised ‘stove-pipe test’ emotionality in one 
strain, lowered it in а second, and had no effect in two others, but proceeded to 
interpret a main effect rendered meaningless by this interaction (Denenberg, 
1961). 

At any rate, the possibility that this intense manipulation actually elevated 
emotionality in some strains is not inconsistent with Lore & Avis's (1969) finding of 
non-monotonic effects of hypothermia described above. 

Finally, two experiments have investigated interactive effects between extra 
stimulation and the activity in the room where rats were reared. Interestingly, 
McMichael (1966) and Denenberg e! al. (1966) independently found handled subjects 


to be heavier than controls if reared in a busily trafficked room until weaning, while | 


unhandleds were heavier if reared in special quiet rooms. The latter authors further 
found quiet-room experience before or after weaning to reduce open field defecation, 
and several complicated interactive effects; they concluded that ‘surprisingly, the 
lack of noise and irregular stimulus patterning appears to affect S in a manner 
similar to handling during infancy’ (see also Levine & King, 1965). 

A further complication when considering mechanisms is the possibility of maternal 
mediation. Much research supports the contention that manipulations of the mother 
after parturition (Denenberg, Ottinger & Stephens, 1962; LaBarba, 1967; Levine, 
1967; Thoman & Levine, 1969), during pregnancy (Doyle & Yule, 1959; Thompson & 
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Sontag, 1956; Thompson, 1957; Hockman, 1961; Ader & Belfer, 1962; Ader & 
Conklin, 1963; Thompson ef al., 1963; Young, 1963, 1964; DeFries et al., 1967; 
Werboff e/ al., 1968; Porter & Wehmer, 1969), in adulthood before pregnanoy (Joffe, 
1965а, b), or in her own infancy (Denenberg & Whimbey, 19630; Gauron, 1966; 
Ressler, 1966; Denenberg, Karas, Rosenberg & Schell, 1968; Denenberg & Rosen- 
berg, 1968; Porter & Wehmer, 1969) can produce effects in her offspring on many of 
the variables which have been studied as functions of early experience. (Denenberg & 
Rosenberg, 1967, found that infantile handling influenced grandpup behaviour.) 

The suggestion has thus been raised that the effects of direct stimulative action 
on the young may be mediated by influences of the manipulations upon maternal 
behaviour. That mothers are responsive to subtle properties of offspring has been 
demonstrated (e.g. Ressler, 1962), and in particular that maternal behaviour differs 
to infants differentially manipulated (Barnett & Burn, 1967). Also logically demanded 
by the maternal mediation hypothesis is the demonstration that variations in 
maternal behaviour can in fact influence growth, emotionality, oto. Supportive are 
cross-fostering studies in which separable influences of prenatal and postnatal 
mothers have been found (Denenberg & Whimbey, 1963a; Ottinger et al., 1963; 
Gauron, 1966). Hudgens (1970) has shown effects of handling a mother’s first litter 
in the behaviour of subsequent, unmanipulated offspring. The complete demonstra- 
tion that the kinds of quantitative changes that can be induced in the behaviour of 
mothers by manipulating their pups are of a type or magnitude sufficient to produce 
those effects in the pups which have been attributed directly to the manipulation is 
not available, but this is certainly plausible. 

If maternal behaviour is a mediator in early experience effects, we can further 
inquire whether it is in turn influential by varying the tactile experience of the young 
or by hypothermia, among other possibilities (Russell, 1971). Litter size effects, for 
example, could be mediated by either mechanism. (See also Barnett & Burn, 1967; 
Ressler, 1962, 1963, 1966.) 

Little attention has been paid to the possibility that maternal absences allow 
sufficient hypothermia to produce ‘handling’ effects. Removing the mother has 
produced effects deemed to be surprising on the assumption that the greatest 
exposure to her is equivalent to the greatest infantile stimulation (Newell, 1967; 
LaBarba et al., 1968), but if hypothermia is critical here, the least maternal contact 
should be equated with maximal infantile stimulation. 

It should be noted that maternal mediation may be implicated in ‘background 
stimulation’ effects. Noise and illumination (both of which are influential as noted 
above) are likely to influence the pattern of maternal departures from her brood, for 
example. Effects could thus be produced in the young before they have the sensory 
capacity to react directly to the stimuli. Denenberg, Woodcock & Rosenberg (1968) 
found ‘surprising positive effects’ of pre-weaning maintenance in free-environment 
boxes on Hebb-Williams maze performance, which likewise might be attributable to 
maternal behaviour rather than more direct effects. 

The best conclusion seems to be that ‘stimulation’ effects can be produced through 
various mechanisms, and most experimental treatments probably act through more 
than one. This multiplicity must now be related to the hypotheses presented in this 
Paper, 
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How DO CAGES AND BURROWS DIFFER? 


The natural environment of a burrow affords a much reduced variability of 
stimulation in comparison to a laboratory cage. 

In the visual modality, the early experience of cage-reared animals is definitely 
much broader, and the evidence reviewed indicates that this modality may be able 
to account for effects on growth and emotionality by itself. Hearing too is a modality 
by which similar effects can be produced. Again, it is clearly true that a normal 
burrow environment is one of much reduced sound intensity and variability com- 
pared to a laboratory cage. The laboratory environment does not duplicate the high, 
stable temperatures prevailing in natural burrows, and the hypothermia experienced 


by laboratory-reared subjects during maternal absences is likely to be more severe | 


than any such experience of wild-reared animals. Thus hypothermia during ‘handling’ 
does not replace a natural input removed by laboratory conditions. Quite the 
contrary. 

This summary permits the general conclusion that although various specific 


mechanisms may be implicated, laboratories expose young rodents to an artificially | 


enhanced variability and intensity of inputs. The several different manipulations which 
produce ‘handling’ effects involve still greater departures from the quietude of the natural 
environment. 

From the biological view of adaptation, then, the ‘benefits’ of these manipulations 
remain paradoxical. Are the typical effects of handling outlined in the introduction 
real, and, if so, are they really beneficial? 


Growth and acceleration of development 


That early stimulation can accelerate development is well established with а 
variety of indices (Levine et al., 1957, 1958; Levine & Alpert, 1959; Levine, 19595; 
Morton et al., 1963; Cowley & Widdowson, 1965; Barnett & Burn, 1967; Ader, 1969; 
Schapiro & Vukovich, 1970), although early handling can, surprisingly, retard brain 
development (Altman ef al., 1968). Conversely, isolated rearing can seriously retard 
behavioural and physiological development (Dieterlen, 1959). 

Weight gain has often been studied as a function of pre-weaning stimulation. To 
decide what effect is ‘typical’, it seems necessary to list the many conflicting results. 

Shocking rats has been found to elevate weaning weights (McMichael, 1961; Ader 
& Friedman, 1965; Henderson, 1968а) and to reduce them (Denenberg & Smith, 
1963; Ader & Friedman, 1965); it may also fail to influence them (Denenberg, 
Carlson & Stephens, 1962; Lindholm, 1962; Gauron, 1964a; Goldman, 1964; Hale, 
1964; Salama & Hunt, 1964; Ader & Friedman, 1965). Heating infant rats on day 3 
until they exhibited a febrile convulsion was found to elevate weaning weights 
(Werboff & Havlena, 1963). Rotating the infants may influence weaning weights 
negatively (Thoman & Levine, 1970) or not at all (Thoman & Korner, 1971). Cold- 
exposure has been ineffective (King, 1969). 

‘Handling’ rats likewise may elevate weaning weights (Levine, 19570, 1968; 
Levine & Otis, 1958; McMichael, 1961, 1966; Ader & Friedman, 1965; Altman ef al., 
1968; Henderson, 1968a), may reduce them (Denenberg & Karas, 1961; Denenberg & 
Smith, 1963; Ader & Friedman, 1965; Denenberg et al., 1966; McMichael, 1966; 
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Thoman & Levine, 1970), and has often been ineffective (Denenberg & Karas, 1961; 
Denenberg, 1962; Denenberg & Whimbey, 19635; Levine & Broadhurst, 1963; 
Werboff & Havlena, 1963; DuPreez, 1964; Goldman, 1964; Hale, 1964; Salama & 
Hunt, 1964; Ader & Friedman, 1965; Cowley & Widdowson, 1965; Newton, 1965; 
King, 1969; Porter & Wehmer, 1969; Thoman & Korner, 1971). 

Few mouse studies have reported weaning weights. Ressler (1963) found handling 
for the first 20 days reduced them. Denenberg & Karas (1959) found handling for the 
first 20 days (or first or second 10) increased juvenile weights. Neither Haggett & 
Werboff (1968) nor Barnett & Burn (1967) found any effects of a variety of treat- 
ments. 

Scott (1970) handled golden hamsters from day 3 to 30 without influence on 
weaning weights. 

Much of the variability in results within species is attributable to variations in 
such details of treatment as shock intensity. However, ‘handling’ has been a 
standardized procedure in the great majority of studies, and contradictions remain. 
The age of treatment accounts for only a part of this variability, and the effect of 
handling may interact with other treatments (e.g. Denenberg & Karas, 1961; 
McMichael, 1966). Several ‘effects’ have undoubtedly been spurious results of the 
ignoring of litter effects (see King, 1969). 

However, although several factors may be invoked in explaining away the dis- 
similar results of these studies, this much is very clear: there is no ‘typical’ effect of 
extra early stimulation, and the common assertion that it facilitates growth has been 
based on an inadequate review of the data. 

While the acceleration of development is better established than the growth 
effect, its adaptiveness is questionable. In a paper remarkable for a discussion of 
natural selection and its capacity to adjust susceptibility to environmental influences, 
King (1968) wrote: ‘If an adaptive response can be enhanced by the acceleration of 
its development...such acceleration is likely to occur.’ This is a specific instance of 
the position taken by our hypothetical biologist: that whatever consequences of 
early experience are adaptive (in a broad, non-idiosyncratic fashion) will tend to be 
the consequences of species-typical early experience as a result of natural selection. 
Such propositional conviction may seem anti-empirical to the experimental psycho- 
logist, but the burden of proof rests with the claim that the acceleration benefits the 
organism, and no supportive evidence is available. 

Thus the conclusion is that there seems to be no good reason to consider either 
accelerated development or quicker growth an adaptive consequence of early ‘handling’. 


Reduced emotional reactivity 

The claim that early stimulation leads to reduced emotional reactivity has been 
founded mainly on measures of open-field activity, elimination in novel environ- 
ments, and emergence latencies. 

Evidence on open-field ambulation is difficult to interpret and will not be reviewed 
in detail here. Several considerations make the measure a poor one. For example, 
in a factor analytie study, Whimbey & Denenberg (1967) found that the causation 
of movement changes in successive open-field trials; that is, the major factor loadings 
changed. This suggests that trial length may be an important neglected variable. In 


444 M. DALY 
view of this and other problems with this measure (see also Candland & Nagy, 1969; 


Hinde, 1970, p. 535), it should not be surprising that increments, decrements _ 


and lacks of difference in activity have all been frequent results of early stimula. 
tion. 

At first glance, elimination seems a better index of a fearful reaction to novelty, 
The assumption that defecation is monotonically related to emotionality (e.g. Denen- 
berg, 1964) is too general (Tobach & Schneirla, 1962). Nevertheless, in those instances 
where rodents defecate early in the exposure to a novel environment, it seems reason- 
able to interpret the various quantities as indicative of fear. 

Handling rats before weaning has often resulted in reduced defecation in response 
to novelty (Levine, 1956, 1958, 1959b; Denenberg & Morton, 19620; Denenberg, 
Morton, Kline & Grota, 1962; Denenberg & Smith, 1963; Hunt & Otis, 1963; Levine 
& Broadhurst, 1963; Salama & Hunt, 1964; Henderson & Eisner, 1966; DeNelsky & 
Denenberg, 1967a; Doty & Doty, 1967; Levine et al., 1967; Goldman et al., cited by 
Goldman, 1969). Often no effect has been obtained (Hunt & Otis, 1955; Denenberg, 
Morton, Kline & Grota, 1962; Denenberg & Whimbey, 19636; Levine & Broadhurst, 
1963; Schaefer, 1963; Denenberg & Grota, 1964; Denenberg & Morton, 1964; Denen- 
berg et al., 1964; DuPreez, 1964; Cowley & Widdowson, 1965; Goldman, 1965; 
Gray et al., 1965; Denenberg et al., 1966; Denenberg, Karas, Rosenberg & Schell, 


1968; Henderson, 19686; Porter & Wehmer, 1969; Hudgens, 1970), and an elevation | 


of defecation as a result of handling has turned up occasionally (Caldwell & Kesner, 
1966; Porter & Wehmer, 1969). 

Much has been made of the similarity of the effects of early handling and more 
intense stimulation such as electric shock. Thus Levine (1958), Denenberg & Smith 
(1963) and Salama & Hunt (1964) found early shock to reduce defecation in rats just 
as handling did, and Levine (19595) found shaking to be likewise effective. However, 
Goldman её al. (cited in Goldman, 1969) found shock ineffective whereas handling 


was; Goldman (1965) and Henderson (1968а) found shock and handling similarly 


ineffective, Denenberg, Carlson & Stephens (1962), Lindholm (1962), Gauron (19648) 
and Henderson (1966) all obtained no effects of early shock on later defecation by 


rats, and Gauron (1964а) found an elevation. Early noise exposure had no effect in | 


one experiment (Lore & Avis, 1969). A single needle jab on day 5 elevated later 
defecation in one strain and was ineffective in another (Gray et al., 1965). Finally, 


Henderson (19675) found early exposure to a bell elevated defecation in one novel | 


test environment and reduced it in another. 
Again, there may be some spurious results here (King, 1969), but these could be 
considered as extra ‘noise’ in the review. The preponderance of effects in a single 


direction suggests that handling (if not shock) may indeed reduce later emotional | 


responses, although the effect is clearly not an overpowering one. Nor is it readily 
generalized to mouse studies. In this species, early handling has elevated defecation 
(Henderson, 1964, 1967a; Haggett & Werboff, 1968) or proved ineffective (Levine, 
1959a; Henderson, 1967a; Haggett & Werboff, 1968; Deutsch & Roberts, 1971). 
Early shock has elevated defecation (Henderson, 1964, 1967а) or been ineffective 
(Stanley & Monkman, 1956; Henderson, 1967a). A ‘traumatic’ exposure to a bell 


may increase it (Hall & Whiteman, 1951; Lindzey et al., 1960, 1963). I have found | 


no demonstration of any early treatment's reducing defecation in mice. In à 
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single experiment with golden hamsters (Scott, 1970), early handling was without 
effect. 

The defecation evidence is only weakly supportive of the claim that extra early 
stimulation mitigates later emotionality. 

Measures which better uphold this claimed effect are the habituation of fearful 
responses to novel environments and approach. Levine & Broadhurst (1963) found 
a reduction in freezing after the first trial in an open field in handled rats but not in 
controls. Salama & Hunt (1964) likewise found that rats stimulated by early shock 
or handling froze more than controls on their first exposure to a novel maze, but 
less on subsequent trials. Essentially the same phenomenon has been described as 
a quicker ‘habituation’ of fearful freezing in the handled group by Levine et al. (1967). 
Denenberg (1969) has remarked that the use of a series of trials is standard practice 
in his laboratory, because differences related to early experience often manifest 
themselves only after the first trial or are directionally different in first and sub- 
sequent trials. A single contrary instance has been afforded by Hall & Whiteman’s 
(1951) finding that early ‘trauma’ (confinement in a metal tub with a loudly rung 
bell) retards the later habituation of fear in mice; other evidence, however, suggests 
that this particular manipulation generally elevates emotional reactivity in this 
species (Lindzey et al., 1963; Winston, 1963, 1964). That early stimulation leads to 
more rapid habituation of fearful responses to novelty is probably the most nearly 
unanimous general principle in this field of research (see also Levine, 1962a, b; 
Smith, 1967). 

When the latency to emerge from a dark or familiar area into a bright or strange 
one is measured, the most common result of pre-weaning stimulation has been 
accelerated emergence (Hunt & Otis, 1955, 1963; Levine, 1959a; Meyers, 1962), 
although Henderson (1967a, b) obtained no effect shocking and handling mice and 
ringing bells at rats. (Lindzey et al., 1963, found that the “infantile trauma’ manipula- 
tion mentioned above slowed emergence.) Other observed effects of early stimulation 
(notable in ‘water consumption’ and ‘aggression’ tests) are explicable in terms of 
quicker approach by stimulated animals. 

In sum, the evidence seems to warrant some confidence that early ‘handling’ 
facilitates approach behaviour, at least in rats (or strengthens ‘variation-seeking’ ; 
Denenberg & Grota, 1964; DeNelsky & Denenberg, 1967a, b). 

The possibility has often been raised that differences in ‘emotionality’ might 
aetually be less general effects, such as a specific effect on brightness avoidance or, 
more commonly, a specific habituation of fearful reactions to human handling or 
simply human presence. Several demonstrations of such specificity have been made 
(Ader, 1965; Goldman, 1965; Abel, 1971). Negative effects of ‘trauma’ may also be 
specific (Gauron, 1964b, 1965). 

However, in each of these experiments interpreted as specific conditioning, the 
treatment was continued until at least day 20. If one then wished to suggest that 
handling effects are typically artifacts of such specific transfer, a question is raised: 
How does such conditionability develop over days? Campbell & Campbell (1962) 
found that ‘rats conditioned at 18 days of age showed little or no retention of fear 
21 days after conditioning’, and this result is frequently cited as evidence that adults 
could not retain aversive associations from the pre-weaning period. But, as mentioned 
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previously, weaning is a rather arbitrary point, and other evidence does not support 
such a claim (e.g. Brookshire e£ al., 1961). Certainly rats can learn some things even 
as early as 3 days of age (Thoman et al., 1968). 

If the possibility of highly specific aversive conditioning is rejected in the very 
youngest rodents, evidence of general effects of early experience on emotional 
behaviour remains. Henderson (1964) found that a single handling or shock experi- 
ence at one day of age improved avoidance learning in mice (and elevated open-field 
defecation). Denenberg, Carlson & Stephens (1962) found shocking rats on only days 1 
and 2 sufficient to increase ambulation and speed up emergence. Several other 
examples of effective treatments in the first five days of life could be cited. 

In sum, there is considerable substantiation of the influence of early stimulation 
on adult emotional behaviour, particularly as regards the hesitancy of approach, 
That the influence is beneficial, however, is again quite another proposition. The 
following brief quotations are representative of the rationale for this interpretation, 
Hinde (1970) wrote that ‘the non-stimulated animal's response to unpleasant situa- 
tions seems maladaptive’ because of his greater emotional reaction ‘to relatively 
non-noxious situations like the open field’. Levine & Mullins (1968) described an 
open field as ‘novel but not physically threatening’, adding that a fear response was 
therefore ‘inappropriate’. Quicker emergence has been called ‘better emotional 
adjustment’ (Hells, 1961). A relatively slow habituation of fear has been called 
‘emotional instability’ (Hall & Whiteman, 1951). 

What is overlooked in all this interpretive accord is any recognition of the adaptive 
value of the extreme wariness of the preyed upon (in contrast to predators, of. Wilson 
et al., 1965). It should be obvious that any small rodent who unhesitatingly enters a 
brightly lit novel environment is pathologically fearless. Yet even in explicitly arguing 
that early stimulation effects are sometimes adaptive and sometimes maladaptive, 
Denenberg (1968) offered this reduced fear of novelty as illustrative of adaptive out- 
comes.* 

The conclusion about reduced emotionality is the sume as that reached in discussing 
developmental acceleration; the effect is probably real, but there is no reason to label it 
‘beneficial’. 


EFFECTS ON LEARNING TASKS 

Tn assessing the effects of early stimulation upon learning, it is again worth while 
to note the many conflicting results. 

In rats, positive effects of early handling on subsequent shock avoidance learning 
have been obtained many times (Chevalier & Levine, 1955; Levine, 1956; Levine et dl., 
1956; Denenberg & Karas, 1960; Denenberg, 1962; Denenberg & Smith, 1963; Levine 
& Wetzel, 1963; DuPreez, 1964; Doty & O’Hare, 1966), no effect is also a frequent 
outcome (Denenberg & Karas, 1960; Denenberg, 1962; Denenberg & Smith, 1963; 
Levine & Broadhurst, 1963; Levine & Wetzel, 1963; Tapp & Markowitz, 1963; 
Goldman, 1965; Denenberg, Karas, Rosenberg & Schell, 1968), and negative effects 
of handling have also been reported regularly (Levine & Broadhurst, 1963; Ader, 

* More recently, Denenberg (1969) has recognized that the freezing behaviour of rats in the open field 


represents an adaptive bit of natural behaviour, but his earlier interpretation of it as indicative of ‘an 
emotionally disturbed rat’ (Denenberg, 1963) has remained the more conventional one. 
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1965; Doty & O'Hare, 1966; Henderson, 1968а). Handling until weaning accelerated 
avoidance extinction in one experiment (DuPreez, 1964), and retarded it in another 
(Ader & Schaefer, 1968). Karas & Denenberg (1961) obtained negative effects in 
water maze learning. Early shock has facilitated (Chevalier & Levine, 1955; Levine 
et al., 1956), impeded (Denenberg & Smith, 1963; Gauron, 1964a, b; Ader, 1965; 
Henderson, 1968а) or failed to influence (Griffiths & Stringer, 1952; Denenberg & 
Kline, 1964; Gauron, 19645) later aversive learning. 

In mice, early handling may impair aversive learning (Bell & Denenberg, 1963; 
Henderson, 1964), facilitate it (Haggett & Werboff, 1968) or be ineffective (Tobach & 
Schneirla, 1962; Henderson, 1967a; Haggett & Werboff, 1968). Likewise early shock 
may have negative (Denenberg & Bell, 1960; Henderson, 1964), neutral (Stanley & 
Monkman, 1956; Henderson, 1967а) or positive effects (Stanley & Monkman, 1956; 
Denenberg & Bell, 1960; Bell & Denenberg, 1963; Smith, 1967). 

Early handling improved Sidman avoidance in one subspecies of deermouse and 
impaired it in another (King & Eleftheriou, 1959). 

Again, many of the apparent contradictions may depend on spurious ‘effects’ 
resulting from assignment of whole litters to treatment groups, and strain differences 
certainly explain much of the variability (King & Eleftheriou, 1959; Levine & 
Broadhurst, 1963; Levine & Wetzel, 1963; Winston, 1963, 1964). But, again, it is 
evident that no ‘typical’ effect of early stimulation can be identified. 

It has generally been conceded that such effects as occur are not specifically related 
to learning, but follow secondarily from emotionality differences (see Denenberg, 
1964). Strain differences, non-monotonic effects of intensity, and opposite effects of 
qualitatively different manipulations have all been common, and all seem more 
readily interpretable in terms of emotional reactivity than learning ability. 

It has also been theorized that an emotionality account leads to the prediction 
that carly stimulation will be without effect on tasks lacking a major aversive com- 
ponent. Thus Denenberg & Morton (1962b) found early handling to be without effects 
on Hebb—Williams maze performance, which they attributed to the test’s being ‘not 
directly affected by emotional factors’. (A single handling effect in their several 
experiments involved an increase in errors.) Other tests of ‘intelligence’ v. ‘emotion- 
ality’ as mediators have likewise found appetitive tasks to not reveal effects analogous 
to those in aversive tests (Spence & Maher, 19620; Gauron, 19640; Goldman, 1965). 
Further experiments using appetitive learning tasks have most commonly turned up 
no effects of differential pre-weaning stimulation (Griffiths & Stringer, 1952; Hymo- 
vitch, 1952; Schaefer, 1963; Salama & Hunt, 1964; Wong, 1966). 

In contrast to the above results, Wong & Jamieson (1968) found that handled rats 
ran faster and learned a reversal more readily in appetitive T-maze testing, and inter- 
preted these as effects on learning; however, the handled and control rats did not 
differ in successful choice behaviour during acquisition. Wong (1969) then found a 
reduced tendency to exhibit spontaneous alternation as a function of hunger in 
handled rats but not in unhandleds, and suggested that handleds did not shift goal 
boxes because they alone were beginning to form an association after two forced 
choices to the same side. Wong (1972) found quicker learning of an appetitive task 
in handled rats, and more persistent avoidance of the positive goal box after a single 
shock there, calling this ‘superior associative learning’. Haggett & Werboff (1968) 
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likewise attributed a difference in water-maze errors to better ‘cognitive ability’ in 
handled mice, but neither in their work nor in Wong’s is there any compelling reason 
to favour this explanation. In view of the many negative results reviewed above, it 
seems more plausible that these positive effects represent emotional differences, either 
general or specific to the handling which took place at testing. 

In sum, the experimental evidence does not justify the belief that extra pre-weaning 
stimulation bestows the benefit of improved learning capacity or intelligence, 


REACTION TO ADULT STRESS 


The final proposed benefit of early stimulation to be considered is the widely 
accepted belief that such experience leads to more adaptive responses to stress in 
adulthood. Much behavioural and physiological evidence has been invoked in support 
of this argument, and a number of methods of gradually killing rats have been 
invented in order to provide quantitative indices of resistance (i.e. time required to 
die). 

That handled and control rats exhibit a differential behavioural response to adult 
stress is rather the same proposition as that they differ in ‘emotionality’, and this 
has not gone unrecognized. By considering emotional reactions to be disruptive of 
adaptive responses to stress, however, supporters of this position have interpreted 
such reactions as emotional freezing as pathologies. 

The research most often cited in this context is Levine’s (19574, b, 1958) on 
drinking in stressed rats varying in early experience. After exposure to stressors such 
as glucose injections and electric shock, handled water-deprived rats managed to 
drink more in a fixed period of water availability than their unhandled controls. In 
each study, the unstimulated group was considered to be more susceptible to a dis- 
ruption of optimal behaviour by stress. The nature of the effect has been shown by 
Lindholm (1962) to be entirely a difference in latencies of initial approach. The effect 
may furthermore be a case of specific conditioning (Goldman, 1964), but in a sense 
it is immaterial in the present context whether the control rat specifically fears 
handling or differs from the experimentals in reactivity to a more general class of 
stressors. The assumption to be attacked from the biological viewpoint is that the 
facilitatory effect of early handling upon approach is an ‘adaptive’ one just because 
our laboratory contingencies have made it so. 

This claim is exactly the same as that attacked in the discussion of emotionality 
above. The control rat is reputed to respond less adaptively to the stress of thirst 
(in the first instance) because he does not approach water more readily. But it requires 
little imagination to reverse this evaluation and say that mere thirst is no justification 
for abandoning the wary behaviour typical of rats. And recent pain (shock) or other 
discomfort (stressful glucose injections) may be good justification for behaving more 
warily still. 

It should be clear that any laboratory-task-dependent definition of ‘adaptive 
behaviour’ is subject to this kind of quibble. Accordingly, further attention will be 
turned to more physiological measures of ‘resistance to stress’. 

The modern physiological concept of ‘stress’ is, of course, principally due to Selye 
(1950). The ‘general adaptation syndrome’ (GAS) which he described constitutes 


Early stimulation of rodents 449 


complex, physiological, whole-organism response, a syndrome consisting of three 
stages called ‘alarm reaction’, ‘resistance’ and ‘exhaustion’. 

The aspect of this GAS that has received the greatest attention in rodent studies of 
early experience is elevated adrenal function; this is reflected in higher levels of 
ACTH and corticosteroids in the blood, in heavier adrenal glands, and in greater 
depletion of adrenal ascorbic acid (AAA). That the GAS constitutes an adaptive 
response to stress is not controversial; however, the functions served by the adrenal 
aspect of the syndrome remain a subject for debate (Schapiro, 1968). 

Experimental evidence for heightened resistance to stress as a result of handling 
was first presented by Weininger (who used only post-weaning handling). Weininger 
(1953) reported that six of six handled rats survived a period of starvation that killed 
four of four unhandleds. In later experiments (Weininger, 1954, 1956), he stressed 
rats as adults by immobilizing them on their backs without food or water for 48 hr., 
and found that handled rats (which were heavier before thestress) suffered less damage 
to their cardiovascular and gastrointestinal systems. Handled rats also had smaller 
adrenals after stress although there were no effects of handling in unstressed animals. 
A higher threshold of stress response and lower ACTH output as a function of handling 
were thus invoked as explanation. 

While Ader (1959) was unable to replicate any of Weininger's results with post- 
weaning handling, evidence of like effects of pre-weaning stimulation was soon 
forthcoming. Levine (19575) found rats handled on days 1-20 to have smaller 
adrenals after an adult stress than controls, although handling made no difference 
in unstressed animals. Levine & Otis (1958) found rats handled before weaning 
survived 120 hr. of food deprivation better than unhandleds or animals handled after 
weaning. (The latter groups did not differ, again failing to replicate Weininger.) 
Denenberg & Karas (1959) found 10 days of early handling led to longer survival 
when all food and water were withdrawn in both rats and mice. 

Before the proposed explanations of these effects are discussed, it bears mention 
that poor replicability has plagued these results too. While Denenberg & Karas (1959) 
found handling on days 1-10 or 11—20 to benefit adult survival of starvation, 20 days’ 
handling was ineffective; then Denenberg & Karas (1961) found negative effects of 
handling if an avoidance training procedure was omitted. McMichael (1961) was 
unable to find any ‘differential resistance to later stress’ as a function of pre-weaning 
shock or handling, although he weighed adrenals and checked for ulcer formation. 
Ader (1965) found early shock to elevate gastric erosions after adult immobilization 
stress, but handled and control groups did not differ. These experiments involved 
stimulation for 20 days, and thus might be interpreted as replicating Denenberg & 
Karas (1959), but the same treatment was effective for Levine (19575) and Levine & 
Otis (1958). Furthermore, Hale (1964) stimulated rats for only the first 10 days with 
five levels of stimulation ‘ranging from no handling to handling plus 1:0 ma. shock 
for 60 sec.’ and found no effects on survival under the ‘terminal stress’ of food and 
water deprivation. All these results make the proposition that early stimulation leads 
to better resistance to thirst and starvation (with or without immobilization) a 
doubtful one. Other sorts of ‘resistance’ will be discussed further below. 

The explanatory notion initially adopted by Levine was one of ‘emotional immu- 
hization’, whereby the threshold for adult stress reactions was elevated, and whereby 
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handled animals were generally less emotional. The explanation differed from 
Weininger’s in that this ‘immunization’ was attributed to early stress responses to 
the early handling. Early handling certainly does influence the subsequent behaviour 
of the rat’s adrenal system, and the handling does itself provoke an adrenal stress 
response (Haltmeyer et al., 1966; Denenberg ef al., 1967). Such stimulation further- 
more accelerates the maturation of the stress response (Levine & Lewis, 1959a, b; 
Levine et al., 1957, 1958). As adults, the handled rats show a reduced adrenal response 
in comparison to controls when subjected to mild stressors such as glucose injections 
(Levine, 19575), exposure to a novel environment (Denenberg & Haltmeyer, 1967; 
Levine et al., 1967; Ader & Grota, 1969; Hess et al., 1969) or being picked up (Ader, 
1968). These findings are neatly explained by the ‘immunization’ hypothesis. 

However, more profound stresses, such as immobilization (McMichael, 1961), 
shock (Denenberg & Haltmeyer, 1967; Ader et al., 1968) and prolonged cold (Schaefer 
et al., 1962) have led to non-significant group differences. Haltmeyer et al. (1967) 
actually found a greater immediate adrenal response to shock in handled rats, 
followed by a more rapid habituation. To account for such findings, the earlier notion 
of ‘emotional immunization’ has been modified (Levine, 1960, 1962a; Levine & 
Mullins, 1966, 1968; Haltmeyer et al., 1967; Treiman et al., 1970) into а much stronger 
claim for the adaptiveness of the consequences of early experience. 

According to Levine & Mullins (1968), the early hypothesis that handling simply 
reduces reactions to stress was based on ‘relatively chronic situations leading to a 
prolonged stress response. These sustained responses can and often do lead to patho- 
logical changes in the organism.’ Instead (as Haltmeyer et al., 1967, and Ader, 1970, 
confirmed), handling leads to a more rapid initial response followed by more rapid 
habituation. ‘The speed and short duration of the response in the stimulated animal 
obviously serves the useful purpose of mobilizing the resources of the organism at 
the moment when it is under stress. The delay in the endocrine response of the 
unstimulated animal is thus, by contrast, maladaptive’ (Levine, 1960). 

The claim that the difference is adaptive, however, once again rests with an evalua- 
tion of the ‘appropriateness’ of stress responses to laboratory contingencies. For 
example, Weininger (1956) noted rather perplexedly that the stress response is 
known to be ‘adaptive’, so ‘handleds should have succumbed more readily to the 
stress’. But an adaptive response is an adapted response, and the question of utmost 
significance in evaluating experimental results is to what kinds of stress is the GAS 
adapted? Prolonged immobilization is hardly a circumstance to which a rat can be 
expected to have evolved an adaptive response, and as Selye (1950) noted, ‘Adaptation 
to one agent (e.g. immobilization) is acquired “at the expense of” resistance to other 
agents (e.g, starvation)’. Levine’s attribution of adaptiveness is similarly shaky: it 
is difficult to estimate what are optimal time courses of stress reactions to real-life 
threats. And to argue that а rat ought not to exhibit a major adrenal response t0 
confinement in an open field is the same as to argue that he ought not to exhibit 
emotional behaviour, and is fallacious for the same reasons. 

Tt thus seems to this author that the only convincing way to argue for differential 
adaptiveness of stress responses is from evidence on actual success in resistance and 
survival. As the review above indicates, the proposition that handled rodents better 
survive starvation is а questionable one (despite the commonly greater body weights 
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of the handleds). Seeing how long rats and mice can swim before drowning or sinking 
has not revealed significant effects of early stimulation (Goldman, 1964; Salama & 
Hunt, 1964; Haggett & Werboff, 1968), nor has comparing susceptibility to audio- 
genic seizures (Griffiths & Stringer, 1952). Levine (19625) found greater electroshock 
convulsion in handled rats, while Bell ef al. (1961) got no differences. 

If we consider the biological function of the stress reaction, perhaps the most 
legitimate way to enquire about the adaptiveness of its adult functioning is by 
comparing resistance to disease or poisoning. Thiessen ef al. (1967) injected mice 
with potentially lethal doses of amphetamine, and found that handling on days 
1-20 did indeed improve resistance (survival). Otis & Scholler (1967) could obtain 
no differences in resistance to leukaemias or mammary tumours in rats or mice as a 
function of pre- or post-weaning shock or handling in several replications involving 
several measures. Levine & Cohen (1959), however, found that mice handled from 
days 1-24 died significantly more quickly of leukemia than did unhandled controls in 
each of five replications involving two strains of mice. Levine (19625, c) briefly cited 
Levine & Cohen (unpublished) as obtaining the opposite effect in rats. Newton (1965) 
found that handling rats in the first week of life led to longer survival after injection 
of a subcutaneous tumour (Walker 256 carcinosarcoma) at 50 days of age. However, 
Ader & Friedman (1965) handled, shocked or ignored rats in the first, second or third 
weeks of life, and then injected them with the same substance at 60 days. Handling 
or shock in the first week of life significantly accelerated death (precisely contradicting 
Newton’s result) while shock in the third week significantly retarded it. The authors 
modestly concluded that their data ‘seriously question. . .the generalization that the 
effects of early experience necessarily increase the adaptive capacity of the organ- 
ism’. On the basis of further experiments, Ader (1967) noted: ‘The commonly held 
impression that stimulation during early life is somehow beneficial to the organism 
is contradicted by some data. For example, we were unable to differentiate between 
handled, shocked and unmanipulated rats in their response to a diabetogenic dose 
of alloxan, or between similarly manipulated AKR mice in the spontaneous develop- 
ment of leukemia (Friedman & Ader, unpublished).’ Certainly the totality of the 
evidence justifies Ader’s cautions. 

While there is considerable evidence that early handling alters the adult rodent’ з reactions 
to stress (particularly his adrenal activity and emotional behaviour), there is little basis 
for evaluating the adaptive significance of such differences. Early stimulation is no more 
likely to improve resistance to disease than to worsen it. 


CONCLUSIONS 


Thus each of four classes of presumed benefits of early handling has been scrutinized 
and found unconvincing. If the theory of better adaptiveness is really an inter- 
pretive cul-de-sac, it is important to ask why so many writers have been tempted 
down it. It is my conviction that the answer lies in anthropocentrism. 

Why call better performance of the species-typical path-tracing behaviour of rats 
“more prone to the blinding effects of habit’ (Luchins & Forgus, 1955)? Why 
call a sound-proof chamber, in comparison with an animal colony room, ‘severe 
neonatal deprivation’ (Levine & King, 1965)? Why should the species-typical 
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freezing behaviour of rats in response to novel stimuli make anyone ask ‘whether a 
suitable form of “therapy” сап be found which will overcome the effects of lack of 
extrinsic stimulation in infancy’ (Denenberg & Morton, 1962a)? Whence has the 
assumption arisen that emotional reactions are maladaptive but from an anthropo- 
centric contrasting of ‘emotional’ v. ‘rational’ approaches to a problem? 

One may ask what is wrong with anthropocentrism. One answer is provided by 
Henderson (1967с, 19680, 1969), who has repeatedly argued that generalities about 
directional effects of early stimulation are unwarranted, and who told a symposium 
on emotional behaviour, ‘If we cannot generalize across strains within species, it 
becomes very questionable to generalize across species, and, personally, I am a bit 
disturbed by the increasing number of references to very limited animal studies in 
child-development textbooks and to the implications that are sometimes drawn from 
this research’ (Henderson, 1969). 

This is not to say that people should study rats only if fundamentally interested 
in rats. To reject anthropocentrism is not to argue the impossibility of species com- 
parison. But comparative psychology must be founded on the biological principle 
that each species’ behavioural repertoire is an adaptive system shaped in evolution 
to cope with a unique set of ecological circumstances. When, for example, we find 
that golden hamsters immediately reduce their activity in response to water depriva- 
tion, whereas rats do not (Campbell ef al., 1966), we do not conclude that one response 
or the other is more adaptive because our laboratory contingencies have made it so, 
but rather that each is adapted to different conditions of water availability. 

This kind of biological understanding of our subjects makes species differences 
interesting instead of just a nuisance. Such understanding may help us avoid the 
unfortunate situation reviewed in this paper, whereby the importance of the problem 
of early experience has inspired psychologists to generalize excessively from a body 
of research that is inconclusive and of questionable relevance to animals other than 
rodents. 
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BOOK REVIEWS 


The Psychology of Visual Illusion. By J. О. ROBINSON. London: [Hutchinson. 1972. 
Pp. 288. £3.00; paper, £1.75. 


The aim of this book is ‘to present the current state of knowledge and theory on phenomena 
that would generally be called the visual illusions’. The first two-thirds or so cover the geometric 
illusions and here the treatment is deep and extensive. The last third gives a much broader and 
more selective discussion of such diverse topies as the Necker cube, ‘impossible objects’, stereo- 
kinetie effects, Ames' trapezoidal window, brightness contrast, autokinesis, oculogyral and 
oculogravic effects, illusions of movement, subjective colour and many others. The book is 
pitched at the ‘middle range of undergraduate in psychology’, a reader who will have ‘an elemen- 
tary knowledge of visual anatomy, physiology and perception’. The last third is indeed suitable 
for such a reader but Robinson’s review of studies on the geometric illusions will be gratefully 
received by many others as well. At last we have a readable, up-to-date and comprehensive 
source book on these illusions, a book which surely deserves a place in every psychological library 
if only for the reference value of its 200 or so illustrations of illusory effects. To be sure, Robinson’s 
target group of undergraduate psychology students will have most cause to be thankful — no 
longer need all those students who each year eut their experimental teeth on the Müller-Lyer, 
Ponzo or whatever have their growing interest dashed by the hopelessness of getting into the 
literature. But the writers of introductory lectures, and even introductory chapters of Ph.D. 
theses, on the geometric illusions will also be pleased at the sterling service done by Robinson in 
summarizing so much of the work done in this field up till 1971 or so (notable, albeit deliberate, 
omissions concern the role of subject variables and the problems posed by the haptie geometric 
illusions). And all those who invent some ‘new’ illusion or ‘new’ theory as a result of their teach- 
ing, research or doodling can now assess their ‘originality’ in a much easier fashion than hitherto. 

The best feature of the book is then its systematic presentation of numerous geometric illusory 
effects. Unfortunately, but perhaps inevitably given the broad scope of the field, the discussion 
surrounding this presentation is uneven in quality. For example, in evaluating Gregory’s theory, 
Robinson remarks at one point that ‘secondary constancy scaling does not happen to figures on 
paper’ (p. 162), a comment which I feel sure will lead Gregory to conclude that yet another of his 
critics has not fully grasped his theory. Surely, the important point about secondary constancy 
scaling for Gregory is that it is set by apparent depth and if a figure on paper happens to generate 
this then such scaling is a possibility. Another example is Robinson’s highly obscure rejection of 
Papert’s random dot Miiller-Lyer experiment (p. 116), a study which demonstrates quite clearly 
to my mind but not to Robinson’s that at least some of the processes causing this illusion must 
oceur after binocular fusion. The interested reader would be well advised to consult Julesz’s 
Foundations of Cyclopean Perception (Chicago University Press, 1972) for a full discussion of this 
kind of experiment. 

None the less, the overall value of the book is considerable and one is led to wonder why there 
have been so few attempts to produce one like it. It is a remarkable fact, for instance, that despite 
widespread interest in the area as measured by journal output, Robinson has been able to find 
only two books on illusions in the English language which have been published since the First 
World War. It is difficult to think of another area of psychology in which such a contrast exists 
between the number of books and the number of papers. Why should this be so? One possible 
reason is that The Psychology of Visual Illusion is, at root, a ‘non-area’. Given that almost every 
visual process of its very nature leads to illusory effects in some circumstance or other, to review 
the psychological study of visual illusions is to be tempted into a review of the whole field of 


visual psychology — covering both veridical and illusory phenomena at one and the same time. 


Thus presumably other authors with interests similar to Robinson’s have chosen to write ordinary 
textbooks, and of these the only shortage is of good ones. In this connexion it is noteworthy that 
most of the topics covered by Robinson would be found in the index of any one of a number of 
visual texts. None the less, this consideration cannot be anything like the whole story. The bulk 
of Robinson’s book, and easily the most valuable section, is on the geometric illusions and these 
are a set of phenomena which do group together readily as a suitable topic for a book. One can 
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only suppose, therefore, that the voluminous, scattered and often confused literature has proved 

а particularly daunting prospect for would-be reviewers. If this is so, then Robinson ig to be 
doubly congratulated; once for having taken on the job in the first place and again for havi 
succeeded in bringing a fair degree of order and discipline to an unusually chaotic literature, \ 


7. P. FRISBY 


Human Senses in Action. By ROLAND HARPER. Edinburgh and London: Churchill 
Livingstone. 1972. Pp. ix +358. £4.00. 


Dr Harper’s wide experience in the gritty fields of applied psychology was earlier well illustrated 
in the authoritative ‘multidiseipli examination’ Odour Description and Odour Classification 
(R. Harper et al., 1968). Before indicating the unusual character and contents of the present 
volume, its special value is perhaps best expressed in the reflexion which remained in this 
reviewer’s mind when he closed this wide-ranging survey. After many years of commiserating 
with lecturers and demonstrators wrestling with the difficulties of teaching the techniques of 
measurement and decision in the fields of sensation and perception, one is brought to realize, by 
the many concrete examples, how rich is the illustrative material available in which our scientific 
methods and models have to earn their keep: Journal of Industrial Engineering Chemistry, Food 
Science, Water Research News, Traffic Engineering and Control, Perfumery and Essential Oil 
Record, Fishing News International, Journal of the Textile I; nstitute, World Review Nutrition and 
Dietetics, to name only as few as necessary (there are many more in the list of over 550 references), 
to give the special flavour of this book. But there is no smell of the candle and the isolated study 
about the scholarship shown. Its author has not culled the enormous range of reported work in 
the applied fields without the aid of a judgement informed by his own extended programme of 
work on the industrial shop-floors of psychology and research carried out since the last war at the 
Universities of Reading, Leeds and Harvard, besides other Applied Research Institutes at home 
and abroad. The result is a work of range and interest which one could have hoped a publisher 
would have allowed to have the space needed for it to become a fully integrated and compre: 
hensive, even encyclopaedic, standard text for this difficult but ever more important field of 
applied sensory psychology. As it is, although the shape of the book is clear, the first chapter is 
a Cook's Tour given over to ‘general orientation’ on the ‘current knowledge of perception’ 
including, as it does quite properly, early philosophical and psychological thinking. Many very 
concentrated meaty dishes are presented in Part I of the book on ‘Quantitative Methods and 
Their Uso’ including, besides the usual ranking and rating methods, tests such as paired com- 
parisons, the now well-developed Triangular Test and the Stevens Method of Magnitude Esti- 
mation. Specific problems and experimental work are reported and considered in Part II of the 
book, under the chapter headings of the classical division of the senses: sight, hearing, taste, ete. 
If both sections of the book had been given more space, signal detection theory and the wider 
statistical decision theory, for instance, could have benefited from more extended assessments of 
their reported usefulness in the applied field and some further indication could have been given 
of their relation to traditional psychophysics. One regrets that other interesting topics too, such 
as the influence of language on sensory discrimination (p. 37), are given tantalizingly glancing 
discussion. But to wish for a different and bigger book is perhaps a reviewer's self-indulgence. 
Let us extend our admiration to the author as he orientates himself, and us, amid the 17,000 
variables (without counting combinations), represented by the odorous chemicals with which the 
perfume and food scientists have to work. Finally, for all his own competence in the most ad- 
vanced statistical techniques and mathematical models, he sensibly concludes, ‘The art of the 
flavour chemist, like that of the perfumer, is still in advance of the rational or deductive syntheses 
of ‘the vast amount of analytical data which already exists and continues to increase. Perhaps 
this is just another example of the superiority of man’s special capacity for pattern perception. 
Man may learn to function efficiently and is often able to handle practical decisions based upon 
Sense-experience, long before detailed analytical formulation of the corresponding problems has 
been achieved.’ ) 

Another reviewer, I muse, might well have indulged himself differently, taking note of this 
and other similar and illuminating passages, to suggest that not a larger work, but a smaller and 
more selective distillation of the methods and the applications is needed. With some of the ele- 
mentary psychology and physiology and also commoner methods and techniques omitted, such 
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a treatment could have provided one of the texts university departments continually (and 
usually unsuccessfully) seek, namely one which takes the student from a standard treatment of 
psychology into applied fields and provides something for the laboratory cook-book different 
from the old chestnuts. Students ery out for ‘real-life applicability’ and it would be possible to 
put in their hands a quite exciting book from the material here presented. The variety is great 
in this mine of interest; man versus machine in cheese-grading, wine and beer tasting for quality, 
cotton classification, quality grading of wool and of manufactured knitwear, the use of the ear to 
detect leaks in an underground water supply, the assessment of such diverse qualities as glossiness 
in paper, acoustic ‘intimacy’ in concert halls, and the qualities of the complex of intervals and 
chords which constitute the fine structures which enable the piano-tuner to develop his subtle 
skills, which enable him to develop tolerable and acceptable if not perfect tuning for all possible 
scales and intervals, where because of the imperfect nature of the instrument ‘perfect tuning in 
4th and 5ths leaves the major 3rds harsh and flat’. 

The author would seem to realize, by the following disclaimers in his epilogue, that other books 
could well be shaped from this material (and, one may add, from his own special experience and 
unusual competences) — ‘the nature and role of theory’ he mentions ‘in relation to applications’, 
the ‘impact of the environment on the human senses’ and the ‘special importance of differences 
and similarities between the various senses’. One may add, as of special importance, certain un- 
solved problems in this field — the interrelationships between rather than within the senses or what 
used to be called synaesthesia (there is only a very early reference to Hornbostel), and the most 
complex intersensory interactions similar to the problems of synergism mentioned in connexion 
with problems of taste and flavour. But most of all, one would wish for a full theoretical treat- 
ment of the relation of learning to sensory and perceptual discrimination and skills (neither 
‘learning’ nor ‘perceptual learning’ appear in the index). Perhaps, as the author’s Epilogue 
suggests, within the scope given, many things he would have liked to do are to be left to another 
time. GEORGE WESTBY 


Cognition and the Development of Language. Edited by Jon! В. Hayes. London and 
New York: Wiley. 1970. Pp. x+370. £5.25. 


This book is the published proceedings of a conference held in New York in 1968. The editor 
states in the preface that some informal contributions are not included, and that two of the 
printed papers were not presented at the time. 

The contributors are Thomas Bever, Roger Brown, Herbert Clark, Margaret Donaldson, 
Susan Ervin-Tripp, Camille Hanlon, John Hayes, Carlota Smith, Roger Wales and William 
Watt. 

By length, as well as by importance, there are three major papers in the volume. They are: 
Bever's, on the cognitive basis for linguistic structures; Watt’s, on two psycholinguistic hypo- 
theses; and Brown and Hanlon’s, on derivational complexity and order of acquisition in child 
language. 

Bever’s paper asserts that linguistic capacities and strategies are special cases of general 
perceptual and cognitive capacities and strategies. The paper is a detailed exploration of the 
Specific hypotheses concerning the nature of these capacities and strategies, and the mode of 
interactions between them. і И 

The author reviews а great deal of the relevant work, and finishes with a general discussion, 
which сап be read on its own, and is well worth it. In the discussion he makes a useful contribution 
to the vexatious problem of what it is the linguists mean when they say that the best grammar 
should account for the intuitions of the native speaker, and yet from time to time deny that 
they are asserting anything about how people process sentences. According to Bever, the in- 
tuitions which the grammar should respect concern whether sentences are grammatical or not, 
and whether sets of sentences are related or not, for instance knowing that pairs of sentences such 
as 

Rimsky-Korsakov finished the opera 

The opera was finished by Rimsky-Korsakov 
аге closely related in spite of superficial differences. Bever distinguishes between the behaviour 
of having these intuitions and the behaviour of processing sentences, and suggests that both 
kinds of behaviour are suitable areas for investigation. This is of course a very sensible suggestion 
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— the only odd thing is that it has taken something like ten years for somebody to spell out the 
distinction clearly. 

Bever is the sort of person whose views are studied because he holds them. In his first periog 
he believed that psychological language processes mirror linguistic descriptions. This is а very 
comprehensive exposition of his work and thinking from his second period. 

The paper by Watt is about the same length as Bever’s (about 80 pages each), but that із 
where any similarity ends. Watt examines two psycholinguistie hypotheses: (а) The hypothesis 
that the mental grammar inside the head of the native speaker is a competence grammar; in 
other words, that the linguist's grammar is essentially equivalent to the mental grammar, except 
that the linguist’s grammar is axiomatized. (b) The hypothesis that when children produce 
utterances which are well formed according to the grammar of adult speakers, this means that 
the child's mental grammar must be a subset of the adult's mental grammar. Watt proceeds to 
examine these hypotheses in a manner which I take to be that of a philosopher. All possible 
interpretations of various informal statements concerning the hypotheses are stated explicitly 
and formally, and these formal statements are then examined in detail for internal consistency, 
and possible logical consequences. The relevance of empirical data is examined in principle, and 
with reference to actual, and sometimes hypothetical, information. It does not make for easy 
reading, to putit mildly. But though the task of following the arguments is hard, it is also very 
rewarding, because as well as being complex the arguments are nearly always relevant, and ulti- 
mately lucid. After examining the first hypothesis through 50 pages, the author concludes that 
the mental grammar cannot be a competence grammar. This follows from the view that empirical 
data about sentence processing do provide relevant information from which inferences can be 
made as to the nature of the mental grammar. While he recognizes the distinction between com- 
petence and performance, he insists that the performative factor must in somo way have access 
to competence, otherwise there is no point in having it. Now, if we make predictions about per- 
formance complexity from linguistic complexity, and find that there are discrepancies which 
cannot be explained away, what bearing does this have on the postulated mental grammar? 
Unless such discrepancies lead to revision of the theory of the mental grammar, the mental 
grammar becomes an entity like the soul: by definition out of reach of empirical proof. If the 
equation between the mental grammar and the linguist’s grammar is to stand, then ultimately 
revision of the mental grammar must lead to revision of the linguistic grammar as well. Watt 
prefers to revise the hypothesis of the nature of the mental grammar. Instead he puts something 
he calls an abstract performative grammar for which no necessary equivalence with the linguistic 
grammar is postulated — though there must be many equivalences, because of the large number 
of correct predictions derived from the linguistic grammar. This abstract performative grammar 
will differ from the linguist’s grammar chiefly in what counts as economy. For the axiomatic 
grammar, economy consists of having as few symbols as possible, i.e. each symbol standing for 
category of the greatest possible generality. This will often result in a relatively large number of 
derivational steps. For the performative grammar, economy consists in reducing the number and 
complexity of derivations. This leads to а greater number of symbols with reduced generality, 
specifically to the postulation of several different basic sentence types (the axiomatic grammar 
in question postulates only one basic sentence type). So, in addition to the abstract performative 
grammar, there must also be an archival competence factor. The function of this is to know about 
those generalizations which the abstract performative grammar cannot encompass. The net 
effect of this suggested revision of the mental grammar is to upgrade the importance of the 
performance factor and of the investigations of behavioural language data. 1 

The second hypothesis, that when children produce sentences which are grammatical according 
to adults it means that the child must have produced them in the same way as the adult would 
have, is, of course, very easily dismissed; but the author has ten pages of fun doing it. 

Note that in reading this paper it is essential to memorize what the symbols stand for, and 
useful, when the relevance of some argument escapes опе, to skip forward to the next summari- 
zing passage. The profuse footnotes should be scanned selectively. 

The paper by Brown and Hanlon is in two parts. The first part is an examination of the theory 
of derivational complexity in the light of data from three children. This theory asserts that 
a sentence which in the linguistic grammar has a complex derivation should be more complex for 
tho speaker than а sentence which has a simpler derivational history. In child language simpler 
sentences should be mastered earlier than more complex sentences. On the basis of a very cate! 
examination of the number of rules probably needed to generate a number of sentence types 


Br. J. Psychol. (1973), 64, 3. Printed in Great Britain 


Book reviews 467 


Brown and Hanlon made 19 specific predictions about the order of emergence. Sixteen predic- 
tions were confirmed in the data of two children, and 15 in the third child. These results could 
not be due to sentence length, because only in seven cases were the most complex sentences also 
the longest. But frequency could not be ruled out. When predictions were made on the basis of 
frequency of occurrence in the speech of the mothers, 17 of them coincided with the predictions 
based on complexity. 

In the second part of the paper the authors examine the reasons why children should depart 
from earlier immature forms and approximate to adult constructions. By examining their records 
they find that overt approval or corrections of the child’s utterances by the parents are extremely 
rare, and when they did occur, were directed at the truth value of the utterance rather than the 
form of the utterance. This is taken by the authors to demonstrate that Skinnerian selective 
reinforcement is not relevant, and has been widely accepted as such. It reminds me strongly of 
the efforts to verify Piaget's claims about egocentric speech by counting the number of occurr- 
ences of the first person singular pronoun in the speech of children and adults. 

The interest of the remaining papers lies chiefly in the information which they report. Donald- 
son and Wales demonstrate that when young children are required to perform actions involving 
judgements of same (in some way) and different (in some way), as well as more than and less than, 
they initially do not distinguish: they interpret different as if it were same, and less as if it were 
more. At a later stage of development different and less gets a random response. 

Carlota Smith reports on two experiments with children. The first involves giving commands 
both in the ‘telegraphic’ form of child language, as well as in the full adult form. According to 
her, the less mature children responded more adequately to childlike forms, while the older 
children responded better to the mature forms of command. Examples of childlike forms are ball 
and throw ball; of adult forms, throw me the ball. When nonsense syllables were inserted into the 
commands all the children did worse, especially when the nonsense word occurred at the beginning 
of the utterance: gor me the ball. The second experiment asked children to imitate grammatical 
and ungrammatical utterances. In general, when asked to imitate ungrammatical sentences, the 
children tended to repeat them in the grammatical form, provided the grammatical forms were 
evident in the records of their spontaneous speech. 

Hayes and Clark report an experiment designed to test whether people can segment utterances, 
in the absence of segmentation markers like pauses and stress patterns. They asked people to 
listen to a tape made up of artificially produced sounds, where certain sequences recurred fairly 
frequently, for 45 minutes. They found that the listeners could afterwards distinguish between 
test items consisting of these relatively stable sequences, and items made up of the same sounds 
which had not appeared regularly as sequences. 

The paper by Ervin-Tripp reports the results of a formal study of how children respond to 
questions. There is a wealth of factual detail. One of the facts that emerge is that children clearly 
distinguish between questions and other forms of remarks directed at them, even before they 
produce adult-type answers. Another fact seems to be that though there are overall general trends 
in the emergence of question forms produced by children, there is a fair amount of individual 
variation. 

It is not very often that in a review one feels compelled to discuss the problems of editing in 
any detail. But with this volume they obtrude. This is a difficult book to read. Some of the 
difficulties are unavoidable: the authors deal with difficult problems. But a good deal of the 
difficulty in this case is directly attributable to deficiencies of editing. When recognized authorities 
are invited to deliver papers at a symposium, with the aim of publishing the proceedings, the 
editor is in а very difficult position. Publication has been promised in advance, and unless the 
editor is as eminent as the contributors, it is very difficult for him to exercise normal editorial 
control. Most authors habitually sin in one or more characteristic ways, unless they are pro- 
vented; here no attempt has been made at prevention. Trrelevancies have not been excised; 
addictive tendencies to abbreviations and cryptic notational devices have not been checked; 
footnotes have not been controlled; and passages that are obscure because the relevant inform- 
ation has not been stated are left unclarified. A couple of examples will do. The first illustrates 
how even a writer like Roger Brown, normally so lucid, suffers from lack of editing. In their 
Paper, Brown and Hanlon point out that the 19 predictions they made might have to be reduced, 
on theoretical grounds, to 16 or even 13. Tn the text, the first three eliminations are identifiable: 
they aro marked in the relevant table. But I have been unable to determine which three of the 
remaining predictions might have to be disregarded. I have no doubt that the information is 
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somewhere in the paper, but I have had three separate determined attempts at working t 
out, and I have failed each time. All the editor had to do was to ask the authors to label them in 
the table. In the second example the author (Smith) has been allowed to present one of the twọ 
experiments which are the core of her paper without giving quantitative results, and without 
stating which test she used to determine significance. For these details, one footnote Tefers the 
reader to another footnote which gives an incomplete reference to another paper. The тоге 
obvious aspects of editing are even worse. The paper by Hayes and Clark refers in the text to 
three tables which are just not there. The bibliography is lamentable. One can have preferences 
about this and that way of presenting a bibliography — whether it should be coordinated in one, 
rather than presented after each chapter; about where the year of publication should appear, and 
so on. That is one thing; but what I am talking about is missing and erroneous information, such 
as wrong year of publication, omission of page references or even of journal name. Obviously the 
occasional error is unavoidable; it is the quantity of errors of this sort that is unacceptable, 


ELISABETH INGRAM 


Psycholinguistics : Chomsky and Psychology. By JUDITH GREENE. Harmondsworth: 
Penguin Books. 1972. Pp. 208. 60р. 


Some books act as their own reviews in the sense that their intrinsic merit is quickly recognized 
and recommended. I think this book is one of them and therefore already known to many. For 
others who are not familiar with it and who wish to acquire some competence in Chomskian 
linguistics and knowledge of adult performance in psycholinguistic experiments, they would do 
well to begin with this concise and informative introduction. This introduction does not include, 
incidentally, an account of the developmental aspects of language, 

The plan of the book is straightforward and divides into two equal halves of three chapters 
each. In Part One the emphasis is on linguistic theory with a survey of the 1957 and 1965 versions 
of Chomsky’s transformational grammar. Part Two is a fairly detailed description of the psycho- 
logical experiments which have been instigated by the linguistic models of Chomsky, and others 
as well. This half of the book also includes discussion of the psychological models which these 
investigations have generated in their turn. A final chapter of evaluation briefly explores the 
kind of working relationship from which linguistics and psychology might benefit. 

The interaction of the two disciplines is the underlying theme to all of Part Two. For example, 
in the introductory chapter the reader is alerted to the difficulties associated with the terms 
competence and performance. These difficulties include such questions as the extent to which 
linguistic competence is revealed in performance data, which in turn raises the further question 
of whether competence is therefore available to empirical observation and testing. Another is the 
question of the basis for the linguist’s grammar once the validity of performance data is challenged 
as satisfactory evidence. One difficulty which implicates the psychologist more directly is the 
contradiction in the definitions for the term competence itself; the question is singled out since it 
recurs in a number of guises and contexts throughout this book. Tho neutral or weak definition 
presents no problems for psychology since it limits the term to a descriptive linguistic analysis of 
the language. Psychological models based on performance features, therefore, can be developed 
independently with certain restrictions. However, Chomsky makes the stronger claim that his 
grammar describes the structure of cognitive processes. Competence is defined as a theory of 
cognitive processing and purports to describe how the individual operates in speech production 
and perception. Yet while he subscribes to the stronger claim for competence, Chomsky also 
rejects its implications on the grounds that it is not the function of a grammatical theory of 
linguistic competence to provide a model of the processes of speech production and perception. 
This contradiction is discussed in chapter 4 but the reader might also refer to other parts of the 
book (see pp. 84 ff., 130 ff. 168 ff.). Subsequently the distinction is drawn between how the speaker 
selects the content of what he has to say and how he selects an appropriate form to express this 
content (p. 176). 

The exposition is skilfully managed, particularly so because the theoretical ideas and the 
experimental work presented here is not always easy material to communicate accurately, yet 
concisely, to those unfamiliar with the concepts. A number of aids are included for clearness and 
to facilitate cross-referencing. The brief descriptions of chapter contents with page references 
are complemented by a brief summary at the end of each chapter. Students will also appreciate 
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the index and short list for further reading. One reservation is that the author has followed 
Chomsky in using the term kernel in her description of his 1965 version of the grammar, This term 
is reserved in the 1957 version for the set of sentences produced when obligatory transformations 
are applied to strings generated by the phrase structure component of the grammar. In the 1965 
version there are no optional transformations; all transformations are obligatory in that they 
are determined by transformational markers in deep structure. Nevertheless, in Aspects of the 
Theory of Syntax kernel sentences are weakly defined as sentences with ‘a minimum of trans- 
formational apparatus in their generation’. This makes it more a problem for Peer Gynt. Since 
no method of distinguishing this subset from more complex structures is included, the term ceases 
to draw any useful distinction in the grammar, and rather tends to confuse the later with the 
earlier version. Although this point is mentioned in the description of the 1965 version, the 
difficulty is compounded in practice by indexing the term separately for the 1965 version, but 
then immediately referring the reader back to the chapter summary of the 1957 version. 

This is one reservation in what is an excellent volume for undergraduate reading. No student 
who is interested in the processes of language can afford not to buy this concise volume which is 


good value for the price. DAVID BALTAR 


A Primer of Signal Detection Theory. By D. McNicot. London: Allen & Unwin. 1972. 
Pp. ii+ 242. £4.20; paper, £2.20. 


What do you expect of a primer? Perhaps a book of children’s prayers? Well, probably not in 
this case, though there is an element of ritual and faith in the approach adopted. All right then, 
what about a first reading book? That’s getting closer. This book conducts the reader through the 
fundamental calculations of signal detection theory (and some more advanced topics) in a way 
which should be accessible to beginners with minimal mathematical background. 

On the whole, the descriptions are admirably lucid, references are copious, diagrams occur 
frequently and are used well, and there are exercises to test newly acquired skills at the end of 
each chapter. There are some especially good features: the introduction to the ROC curve; the 
explanation of double-probability graphs; and the sections on choice theory, Thurstonian scaling, 
and the application of signal detection theory to the multiple-signal case are all useful (and not 
only to the beginner). 

Still, the result is oddly unsatisfactory. It is partly the cumulative irritation of a rather large 
number of misprints and syntactic and factual errors. Most of these are trivial enough, but, some 
are more serious, such as the ROC curves on pp. 80-81 which fail to cross the positive diagonal 
though they are intended to illustrate the effects of unequal ‘noise’ and ‘signal’ variances, and 
the statement that 2 arcsin J[P(4)] can be treated as an approximation to d^, while the accom- 
panying graph shows a roughly linear but by no means an identity relationship (p. 119). Even 
misprints can matter when there is a reasonable chance that they will mislead the novice for 
whom the book is intended. An expression like ‘Set the criterion at Ё = Lin.’ (p. 6), misprints in 
раво (рр. 64, 138), ог wrongly numbered figures (pp. 33, 37, 65) сап all cause trouble of this 

ind. 

And then there is its dullness. Not just its lack of humour (it lacks even the joke which could 
validly have been borrowed from the preface to a rival series, that here at last is a textbook 
written by an Australian for use in Australia). Not everyone can make us laugh, or even smile, 
and it may be wiser not to try. But any text should surely convey some enthusiasm for its sub- 
ject. To be dull is to fail in that important duty. And when we examine the causes of dullness we 
find that they constitute the book's really significant defects. 

A student could master every technique described in this book and still have no inkling why 
signal detection theory has caught the imagination of so many experimental psychologists. 
You are taught how to make calculations of all kinds — but you never get more than a hint of why 
you should perform them. There are no accounts of ancient problems illuminated by these 
techniques, no speculative suggestions for research projects, no practical applications. To be 
fair, references to these topics are cited, but citations do not constitute exciting reading. , 

Moreover, the basic approach is unfortunate. For one thing, measures are treated as descriptive ; 
We are given no indication that the theory has anything to say a priori about the optimizing of 
decisions, or about comparisons between real and ideal observers. There is only the most cursory 
treatment of the influence of different pay-offs. Bayes’ rule is mentioned only once, and in the last 
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chapter but one, and in the context of high-threshold theory. Of course, an introductory text hy 
to simplify, and to do so will generally have to omit some material of acknowledged importang 
but these omissions almost amount to a distortion of the subject. 

The lack of concern with the decision processes hypothesized as the basis of the theory lead 
to a further unfortunate result: readers are not taught to evaluate the underlying models j 
order to decide on the appropriate calculation for a given situation. The choice between measure 
is treated as a matter of whim or of fiat. 

This is not an attitude to the subject which should be offered, unchallenged, to beginners, 0) 
second thoughts, the definition of ‘primer’ which best suits this book is ‘An initial coating chose 
for durability and adhesion rather than aesthetic value’. This recognizes the fact that it is to by 
read for profit, not pleasure, and also that although it is useful it is not to be recommended fo 
use on its own. 


A. W. MacRAg 


Psychology of Reasoning : Structure and Content. By Р. С. Wason and P. N. JOHNSON: 
Latrp. London: Batsford. 1972. Pp. 264. £3.50. 1 


between formal logic and psychological accounts of the reasoning process, and a main conclusion 
is that the semantic content of the sentences or other materials presented as data in a reasoning 


the studies of negation, which attempt to define situational contexts in which it may be ‘natural’ 
to use negatives, and in Wason’s selection task, which produces a high incidence of error when | 
the matorials are abstract, but very accurate performance when concrete materials which are 
related within a, realistic problem situation are used (e.g. sealed v. unsealed envelopes and 4d. v. 


This suggests that the type of step-by-step handling of negative sentences which has recently 
been formally described by Herbert Clark and others might be observed for sentences which do 
not deny a preconception (e.g. ‘A sardine is not a plant’), but not for sentences which do deny 
а preconception (e.g. ‘A whale is not a fish’); however, this possibility appears not to have been 
directly tested. In general, the theorizing undertaken in interpretation of the experimental tasks 
seems to lack the substructure which might be provided by some appropriate theory about the 
nature of semantic representation. There is a general recognition that semantic factors are 
important in these tasks, but it is not clear in what terms these factors should be discussed, or 
how their interaction with task requirements is to be described. Thus, although the authors have 
presented their research as a progression from study of relatively simple sentence verification 
tasks to the study of more complex and perhaps more interesting types of reasoning, it seems 
likely that further developments must wait on construction of an adequate theory of sentence 
comprehension. In other words, the ground which has been so ably mapped out by Wason and 
Johnson-Laird will have to be re-examined in the light of improved theories about the represen- 
tation of word concepts and sentences in semantic memory. P. H. К. SEYMOUR 


Psychology of the Arts. By Hans KREITLER and Ѕногамітн Krerriur. Durham, 
N. C.: Duke University Press. 1972. Pp. хіу+ 514. $13.75. 


A title such as the above arouses expectations of two sorts: first, that a survey of empirical | 
findings will be presented; secondly, that the reader will be offered a theory of aesthetic experi- 
ence. Both expectations are fulfilled in the present instance; indeed, the book falls neatly into 
two (untitled) parts, in accordance with the division indicated, except that Part I, the ‘survey 
part of the book, amounting to two-thirds of its total length, is introduced by a chapter in which 
the theoretical considerations worked out in Part II are briefly adumbrated. 
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In common with general works on perception, most books on psychological aesthetics tend to 
concentrate on visual experience, sometimes along with a shorter treatment of auditory pheno- 
mena as relevant to music. The extent to which the Kreitlers conform to this pattern can be 
gauged by noting the detailed contents and arrangement of their Part I. Following the intro- 
duetory chapter already mentioned, two chapters are devoted to colour and two to lines and 
forms: these chapters may be said to cover painting. Harmony and melody are dealt with in the 
next chapter, and rhythm (not only as applied to music) in the one that follows. Thereafter come 
chapters on the dance (oriental as well as ‘Western’), sculpture (two), and a long chapter entitled 
*Literature: Prose and Poetry', in which phoneties and language generally are also discussed. 

„ Lest it be thought that Part I amounts to an extended survey of the Annual Review type, it 

* should be pointed out that the book does not make a clear-cut division between its two aims, as 
might be inferred from the opening remarks above. Frequent reference is indeed made to empirical 
studies, including many examples of the authors’ own work, often unpublished or not readily 
accessible, but the main intention is to describe what is known about the phenomenal and 
experiential aspects of sensory perception, in order to establish norms or criteria against which 
specifically aesthetic experience may be assessed. Part I may, in fact, be regarded as a detailed 
working out of the first and most fundamental proposition of the Kreitlers’ theory — what they 
call ‘the tension principle’. This principle is variously stated at different points in the book; 
perhaps the most succinct formulation is given on p. 19: ‘...a major motivation for art is ten- 
sions which exist in the spectator of art prior to his exposure to the work of art. The work of art 
mediates the relief of these pre-existing tensions by generating new tensions which are specific.’ 
To complete the homeostatic model, the work of art is conceived as one which also ‘provides for 
these tensions a summative and adequate relief attended by pleasure’. 

A commonly recognized exemplar of this principle is the use of modulation and cadences in 
music. Within the limits of a short review it is not possible to show how the authors apply this 
principle in their analysis of other art modalities, notably sculpture and the dance. Their treat- 
ment of sculpture is particularly interesting, in that it calls attention not only to the ‘obvious’ 
use of space (thus relatively enclosed spaces are seen as tension-laden), but to its potentialities 
in relation to touch (or ‘tactility’), and to movement. What they have to say about the former 
has considerable relevance both to Rorschach theory regarding texture and the capacity for 
object relationships, and to current practice in ‘encounter groups’. Movement is implicated with 
sculpture in that most statues represent the human figure in arrested movement, and also 
because to obtain a total impression of a sculpture one has to move round it. 

Although the term ‘pleasure’ occurs in the formulation quoted above, it should be noted that 
tho Kreitlers are at pains to point out (p. 13) that ‘pleasure is [not] the only or major feature of 
art experiences’. Part II of the book opens with a chapter entitled *Beyond the Tension Principle" 
and the implications of the similarity to Freud's title “Beyond the Pleasure Principle’ are far- 
reaching. Key words in this part of their exposition are ‘emotional involvement’ (or «feeling 
into’ — Aldous Huxley’s rendering of the German Einfühlung — which they prefer to Titchener’s 
coinage ‘empathy’), ‘multileveledness’ and ‘cognitive orientation’. Of these, the last is crucial, 
giving its name to the theory that behaviour is determined by what a person knows and believes. 
(Kelly’s concept of ‘man as scientist’ is relevant here.) ‘Set’, the basis of emotional involvement, 
is itself seen as cognitive in character, since it is based on expectations derived from experience. 
‘Feeling into’ in the art experience, further, is tempered by ‘aesthetic distance’, which inhibits 
direct action, and, as the authors say, prevents the spectators from ‘coming to King Lear's 
assistance’. Cognitive orientation also underlies multileveledness, defined (p. 294) as ‘the 
capacity of a work of art to be grasped, elaborated and experienced in several systems of con- 
nected potential meanings, each of which allows а mt i ...and sometimes even autono- 
mous organization of all the major constituents of the work of art’. Finally, distinguishable con- 
stituents of cognitive orientation, equated with belief systems, are linked to corresponding 
aspects of ‘art reality’, conceived of as different from but no less ‘real’ than ‘actual’ reality and 
fantasied reality. ; c 

The above is a highly condensed — possibly garbled — account of the Kreitlers" approach to the 
psychology of art experience. What it fails to give is any idea of the extent to which the authors 
have made use of knowledge and concepts deriving from practically every field of contemporary 
psychology, ranging from colour vision to transformational grammar. Also remarkable is the 
immense wealth of illustrative and allusive material on which the authors have drawn. One can 
only regret that the well-chosen and beautifully reproduced plates are so few in number (17). It 
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is also impossible, of course, to give visible form to stimuli involving movement — or indeed other 
fairly obvious sensory dimensions, and not all of the authors’ allusions are likely to be fami 
even to a moderately sophisticated reader. In relation to the dance, however, informative Jj 
drawings help to supply the lack. 

One thing that is entirely missing is any reference to the creative side of art experience, Ho 
ever, the Kreitlers would seem to be indefatigable; perhaps the psychology of the creative artist 
is being reserved for a sequel. в. SEMEONORp 


Coding Processes in Human Memory. Edited by А. W. MELTON and E. MARTIN, 
Washington, D.C.: V. H. Winston & Sons; London: Wiley. 1972. Pp. xiv +448, 
£5.45. 


memory. Faced with such diversity, a simple evaluation is impossible. There is something of 
value from almost every area of cognition but no attempt to integrate and evaluate the field. as 


trary, would regard some organization of the field as essential for the reader, and the production 
of such a book as the perfect opportunity for developing this. The different authors do from time 


overt united attempt to identify key issues and formulate an attack on them. What is lacking is 
any discussion by other participants of each paper. 

Underwood and Bower do offer in their papers some definitions of ‘coding’ which have con- 
siderable similarity. Underwood’s three distinctions are unclear and the four uses of the term 
selected by Bower encompass most Successfully the material presented in the rest of the book: 
stimulus selection, rewriting (e.g. of binary digits as octal), componential deseription (represen- 


Martin reviews impressive evidence that Separable elements of the stimulus are attached in- 
dependently and in parallel to the response, and that stimuli consisting of such separable ele- 
ments can be attached to more than one response without interference more readily than can 


to the other, though there are obviously fruitful possibilities in the combination of the two 


А MERE keng reviews his own work on word encoding using the paradigm of release from proactive 
inhibition, and adds some striking new evidence from experiments in which subjects rated the 
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similarity of a subliminally presented word to a supraliminally presented one. The results sug- 


ested а sensitivity to similarities of meaning as rated by the semantic differential, but not to 
other types of similarity; this result tallies with existing evidence on the processing of sub- 
liminally presented words. Underwood, in his earlier paper in the book, provides some apposite 
cautions on the conclusions to be drawn from Wickens’ earlier work. Bjork looks at the effect of 
instructions to forget part of the content of memory, and suggests a theory to account for the 
results. 

The study by Hunt and Love of a subject with an exceptional memory will probably be rated 
as favourite contribution by many. It is full of information and interest and makes some in- 
triguing speculations on the causal antecedents of such ability, which will surely stimulate 
a search for more exceptional subjects of this kind. 

Attneave examines the coding of spatial information in memory, favouring an analogue re- 
presentation, and Liberman and his colleagues present a masterly survey of the speech code as 
a special system. designed to resolve the incompatibility of the speed of transmission required 
and the speed of operation permitted by the output and input devices involved. 

Miller provides a method for decomposing natural language into semantic features and applies 
it to verbs of motion, providing a rich crop of suggestions for research on semantics. Finally, 
Newell takes the first steps towards incorporating stimulus-coding processes into the model of 
problem-solving he has been developing with Simon. 

Clearly there is a rich mine of material and suggestions in these papers. It is to be hoped that 
eventually some efficient way of coding it can be devised so that it can be entered more efficiently 


f Ы 9 
into the reader’s memory. J. M. WILDING 


Sleep Research: a Critical Review. By Е. В. FREEMON. Springfield, Illinois: Thomas. 
1972. Pp. xii + 205. $14.50. 


‘Does chlorpromazine increase REM sleep (Toyoda, 1964), increase delta sleep without affect- 
ing REM sleep (Lester & Guerrero-Figuero, 1966), decrease REM sleep (Feinberg et al., 1969c), 
increase REM sleep only after the first night (Lewis & Evans, 1969), increase total sleep time 
without changing sleep stage percentages (Kupfer et al., 1971), decrease delta sleep latency with- 
out changing sleep stage percentages (Lester et al., 1971), or have no effect at all on polygraphic- 
ally monitored sleep (Sagales et al., 1969)?’ It is very comforting to know that someone else finds 
the sleep literature confusing. It is spread across many disciplines, dependent on esoteric tech- 
niques, has an (inconsistent) language of its own and includes many apparently incompatible and 
some definitely contradictory reports. It is particularly true then in this field that little purpose 
is served by reviews which merely describe recent research. A special effort is required to interpret 
and explain the significance of individual experiments and to arbitrate where results are incom- 
patible. In this respect Freemon has in large measure succeeded. ‘As such his book doubles as 
a scholarly review and an introduction to sleep research. 

Emphasis in the book is on clinical topics (sleep disorders, sleep pharmacology, sleep and mental 
disorders) but the lead chapters offer such a good review of the main aspects of human and animal 
sleep that it would be unfair to call it a purely clinical text. I would be happy to recommend it to 
interested psychology undergraduates for example. As already indicated, the approach is more 
interpretative than encyclopaedic but, none the less, more than half of the hundreds of refer- 
ences are dated 1969 or later. Considerable care has been taken to digest mountains of material. 
The effort must have been considerable and yet the presentation is concise, lively and effortless. 
Where many researchers have converged on the same topic, Freemon gives at a glance tables to 
summarize their joint and often contradictory results. These are a big bonus and themselves 
almost justify the book. However, despite the care which has gone into the clarification of many 
issues, non-specialists are likely to find the anatomy and biochemistry heavy going. While not 
Serious, these difficulties could have been avoided with a few well-chosen diagrams and a little 
Supplementary explanation. Е 

It is tempting to assess the work in terms of the needs of active sleep researchers. This would 
be unfair since Freemon explicitly identifies his audience as non-specialists, but I do think that 
the book will soon find its way on to the shelves of most sleep specialists. For them the main value 
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will be the many recent references and the good summaries of progress in fields neighbouring 
their own. 

The book will appeal most directly to clinicians, budding sleep researchers, confused gl 
researchers and those whose lot it is to communicate the results of sleep research to others, A - 
great deal has happened since the still recent early period of euphoric discovery and many of the 
highly publicized results of that time have since been much qualified. Freemon has made ап 
important contribution by making the new material available in so readable a form. 


Е, MEDDIS 


The Context of Social Psychology: a Critical Assessment. Edited by JOACHIM Isnagr, 
and HENRI TAzrEL. London and New York: Academic Press. 1972, Pp. vii 4-438, 
£6.00. 


For British readers this is a rather dramatic encounter with Continental social psychologists, 

The age of innocence of social psychology is now over — and they apply themselves to this 
point. Having passed through our fascination with exploring phenomena, we see that we have 
not really succeeded in making a contribution to the debate about real human social life. Con- 
sonant with the prevailing mode in general psychology we have worked in the frame of a positivist- 
empirical science, with an emphasis on scientific respectability and value neutrality. We hoped 
for theories that would explain reality, and information that would at some stage give us success- 
ful applications. If we are not satisfied with our achievements what to do? Hardly the same but 
more. Tinkering with the subject-matter is not going to be enough. Saying that research must be 
more ‘relevant’ is a derisory response. 

It is indeed with the fundamental bases of principles and concepts that this book exercises 
itself. A collection of papers (based on the 1969 meeting of the European Association of Experi- 
mental Social Psychology at Louvain), it falls into three sections: ‘Theories and Experiments’, 
which argues for the transformation of social psychology into a reciprocal study of man and 
society; ‘Presuppositions and Values’, where theories are analysed in terms of their epistemo- 
logical, ethical and social presuppositions; and ‘Methods and Models *, which deals more narrowly 
with several models, including the ethological one, game theory and the dramaturgy of Goffman. 

Tn a fascinating way there seem to be two approaches, which one might call Henri Tajfel versus 
the rest of Europe! In a calm and cool, properly Anglo-Saxon manner, the British voice of Tajfel 
applies itself to our lacks so far. He remains firmly in the mainstream belief that we must have 
theories which can be, and are, tested experimentally. Systematic study of human social be- 
haviour is essential, both as an intellectual and a practical activity, and other methods have even 
more disadvantages than experimentation. It is not those which have led to our impasse, but the 
fact that we have not in truth attempted a social discipline at all. We have been essentially re- 
ductionist, believing that the sufficient genotype is the individual and that individual laws of 
motivation will do. We have asked, in a way, about what it is that enables man to become a social 
шы; But the problem is to understand the activity that people display because they are social 
animals, 

We have made rather sophisticated analyses of aggression, for example, but always in terms 
of inter-individual interactions; in terms of pluralities of singletons; and our conclusions are 
expressed, аф best, in uniformities of individual socialization histories. We ought now to have the 
courage to engage in closer relations with sociologists and anthropologists. And then it might be 
easier for us, not simply to understand that man is a rule-following animal, but learns meta-rules 
to follow rules, and critically shares rules with others, Then the frustration-aggression hypothesis 
may help us to understand social movements, not in terms of many individuals having undergone 
frustration, but in that they share basically the same theory of social causation. 

Such social psychology will study relations between men and social change in the context of 
their social structures. And it is change that is a fundamental ontological subject for us — both 
because it is in the process of change that we can intend and choose, and because by changing our- 
selves we change the social environment, and by changing it, we change ourselves. It is this concept 
of praxis that preoccupies the more aroused contributions from the continent. ! 

Moscovici, for one, makes explicit a feeling of alienation from the predominant American 
social psychology, because its views of man, of reality, of history and science, do not tally with 
his. Further, the student revolutionaries have taught him to confront problems and assumptions 
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that had been forgotten. * Ideals dominated our discourse while reality judged us by our actions.’ 
This means that we must recognize the political fundamentals of our assumptions and our so- 
called laws. It is the interpretation of the hidden stipulative, normative character of our thinking 
that will be most heuristic for British readers. 

Tsrael's own paper illustrates most clearly the kind of thought reform that we should now 
engage in. That means we must recognize the political bias in such statements as Parson’s, 
‘Order — peaceful coexistence under conditions of scarcity — їз one of the very first functional 
prerequisites of social systems’. Such prerequisites are about means for achieving certain ends. 
Tn fact, therefore, it is a normative statement to which ruling groups and conservatives can 
subscribe, and far from a neutral description. Von Wright’s analysis of rules, prescriptions and 
directives are heavily drawn upon. He and Karl Marx are the most popular outside sources of 
reference. 

Habermas’s model of three kinds of science summarizes the possibilities open to us. There is 
the positive-empirical one (used and found wanting), a historical and hermeneutic social science 
(which could begin to give meaning and understanding of the social world), and a critical social 
science (which is the preferred new model). Such a critical model would let us engage in reflexion 
guided by normative and ethical interest, and lead us to emancipatory self-revelation. 

It seems agreed that the central object of social psychology must be the study of ideology. 
When we face this, we can study the cultural processes which are responsible for the organization 
of knowledge in our society, for the formation of social movements, for the creation of our common 
social reality. Then we might be released from the thrall of the world-as-it-is-now, we might 
recognize that we are imprisoned, and through the recognition become free. In a dialectic between 
an empirical and a critical theory, we will be able to study not only positive, but ‘negative facts’. 
And, most importantly, a critical social science will be able to function in an anti-dogmatic 
manner. Empirical science in the Middle Ages acted so, now in our value-free stance we have 
been satisfied to report so-called objective data. We do not concern ourselves with the future 
goals of our society, and thus to support the status quo. 

Perhaps in Britain we in turn ean say that our experience of reality and of history does not 
entirely tally with this Marxian interpretation. And we might suspect that this relativist per- 
spective can lead one to engage in another kind of pseudo-science that happens also to be con- 
sistent with one’s political beliefs. 

However, in an emancipatory social science, we should be able more easily to remember that 
men are active, constructive, sensuous, conscious agents, who create the world and then perceive 
it, and who in their interactions change it and are changed by it. This is an alluring programme, 
and Tajfel and his continental colleagues do not differ in their model of man. But in the present 
itremains an abstract, philosophy of a programme, with criticism of the past most salient. Having 
indeed taken social psychology out of an illusory vacuum and into the dynamic context of society 
we need now a full synthesis and analysis into a form that is to be explored in practice, both in 
terms of some of our old strategies and new ones. Occasional covetous glances are thrown here 
towards Freud and Piaget – one has the impression that social psychology is now ready for 
а ‘giant’ of its own. HALLA BELOFF 


Social Psychology : a Cognitive Approach. By E. STOTLAND and L. K. Canon. London: 
Saunders. 1972. Pp. xviii + 592. £5.10. 


There are textbooks of social psychology now available to meet virtually every need of teacher 
and student. Texts appearing over the years have covered the field in depth and breadth for 
introductory and advanced level courses and for non-specialists in psychology. Some have dealt 
mainly with the interpretation and understanding of available data, while others have eschewed 
a close contact with data and have taken a more distant, theoretical overview. 

The appearance of a new work must raise several questions in the mind of the potential user. 
We may consider how adequately a text which purports to take а cognitive approach to the 


subject answers some of these questions. 
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way in which that individual's beliefs and behaviour are modified by the behaviour of Other 
individuals. Thus there is good coverage of person perception, attitude change, conformity and 
leadership. But there is work, for example, on behaviour in organizations, which could be 
introduced within such a framework but which is omitted. The authors generally include data 
derived from an experimental, and usually laboratory, methodology. Some people will be dig. 
appointed by the failure to include any section on prejudice, for example, although there is 
substantial coverage of attitude organization and change. There is little treatment of any analysis 
of social problems from a psychological point of view. The articulation of theory is the dominant 
theme. 

The text is organized somewhat differently from many others. The authors, from their cognitive 
approach, consider the relevance of contemporary work in general experimental psychology to 
a social psychology and research on information processing and concept formation and identifi. 
cation is discussed in Chapter 3. From this treatment the authors emerge with the central organi- 
zing theme of the book, the development and functioning of schemata (schemas throughout the 
text). Experimental work is then considered as it is relevant to the various chapters. One section 
deals with schemas about people and another schemas about interpersonal relations. In these 
there is consideration of what has frequently been subsumed under the rubric of schemata — 
balance, reciprocity, similarity, ete. 

There is a chapter on decision and action, in which the literature on dissonance is discussed. 
Two chapters, on observation and communication and on the contradiction of schemas, cover the 
bulk of the research on persuasion and communication and integrate it with the conformity 
literature. Final chapters do not hang together quite so well, but there is adequate coverage of 
group interaction, status and leadership. 

Much of the standard material is covered and with the authors’ form of organization there is 
the advantage that particular experiments may crop up in different contexts. Thus there is an 
increased chance of the student acquiring the generalization of the concepts. The coverage of the 
experimental literature is good and as up to date as is possible in a text. 

The authors do attempt to give a background to the study of social psychology, in addition to 
the orientation stemming from experimental psychology. Chapter 2 tries to give a “Perspective 
on the Scientifie Approach’ and here the now traditional sections on experimental method and 
correlation and causality are set within some philosophy of science. Campbell's views of the 
development of knowledge, a psychologist’s translation of some of Popper's work, is considered 
alongside Kuhn's view of the development of paradigms. Given that there is such dissension in 
philosophical circles over the validity of these analyses of the growth of science, Stotland and 
Canon give the student some insight into why some social psychologists behave professionally as 
they do. 


JOHN M. INNES 


The Social Psychology of Work. By MrcnaEL ARGYLE. London: Allen Lane The Pen- 
guin Press. 1972. Pp. xii + 291. £2.95, 


The author hopes that his book will be both popular and scholarly. In pursuit of popularity 
he seeks to convince young people of the value of work, and managers of the psychological con- 
tribution to our knowledge of the ‘optimum conditions of work’. 

His prejudice in favour of work largely vitiates his approach to young people. To overcome the 
problem of increased leisure by ‘changing our methods of socialization. . .so that the Protestant 


equivalents as the most worthwhile human activity’. This attitude reflects the strongly con- 
ventional and occasionally puritanical tone of the book, which will probably make it an attractive 
proposition for managers. Economic considerations are frequently to the fore, workers are 
seemingly irresponsible if they fail to support management objectives, and we learn of the 
unions, their officials and leaders, that ‘it has proved quite impossible to control small numbers 
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On the scholarly side, the book’s chief merit is the novel juxtaposition of sociological, psycho- 
metric and social psychological sources under one cover. Thisis a real contribution. Unfortunately, 
because such а wide field is covered, material is sometimes described superficially and uncritically, 
and the reader is left wondering just what is the point of a study, and what justification there is 
for the rule-of-thumb managerial advice, so unguardedly dispensed. 

Naturally, there are many omissions, some of which — for example in the fields of leadership 
and group processes — are serious. But most of all the reader misses a genuinely social orientation 
to the question of work and working relationships. Social skills are to be taught to managers as 
the latest tactic in the quest for high production and worker satisfaction. Indeed, ‘We are now 
entering & new historical period in which one of the main causes of change is research into the 
most effective styles of social behaviour’ (p. 144). Argyle’s confident, traditional emphasis on 
skills is to the neglect of the social context and background of work. For example, his discussion 
of worker participation schemes is inspired chiefly by consideration of the effectiveness of such 
schemes as techniques for motivating workers. Fundamental changes in worker-employer 
relations are not envisaged. He states: ‘Many young people do not know what work is for or 
why they should do it, after years of education. It would be useful for such facts of life to be 
spelt out more clearly. This book is indeed an attempt to do it’ (p. 257). It’s a brave attempt. 

GEOFFREY М. STEPHENSON 


Social Organization: a General Systems and Role Theory Perspective. By ALVIN L. 
BERTRAND. Philadelphia: Davis. 1972. Рр. xv + 226. £2.75. 


Written primarily for undergraduate and graduate students, Social Organization takes a mainly 
structural approach in surveying current explanations, models, and conceptualizations in 
sociology and social psychology. It begins with a crisply written and well-documented résumé 
of social organization theories, and goes on to summarize systematically the work of Sorokin, 
Parsons and Shils, Buckley, Turner, and many others, on the genesis and organization of social 
systems. With this perspective, structural aspects of norms, roles, and status positions are 
explored in some detail, to provide the necessary groundwork for conceptualization at the 
micro level of social organizational analysis. There follows а full survey of general or ‘modern’ 
systems theory (input, output, feedback, negative entropy, ete.), presented as complementary 
to role theory, and more appropriate for macro level interpretations. Bertrand argues the analogy 
that ‘norms relate to social systems in the same manner that atoms relate to systems of matter, 
and cells relate to organic systems’ (p. 104). This leads him to look at the nature of small groups 
as social systems, and Bales’ work is introduced, and related to that of Monane and Mills. The 
final section deals with more complex groups, societies, communities, and with social dis- 
organization. The last chapter presents procedural suggestions for investigators wishing to 
follow up many of the theoretical formulations in the area which need further study and testing. 

The text is designed for easy reference and advanced teaching, with excellent use of sub- 
headings and chapter introductions. Full references are given at the end of each chapter, often 
repeating the detail of works quoted in earlier chapters a technique which hard-pressed students 
and teachors will appreciate, since it saves them the tiresome necessity of constantly having to 
turn back to look for the same thing. There is a good selective bibliography at the end of the 
book. The prose is lucid, and the whole underlying structure logical and simple, so that although 
there are no chapter summaries, they are not as necessary as in many less well-planned books. 


Clear, well-placed diagrams abound. 

‚ "Teachers of social psychology should find in Social Organization, a scholarly and very useful 
introduction to contemporary structuralist theorizations in sociology. For sociologists its appeal 
will probably be greater as a teaching text for advanced and graduate students. Experimental 
social psychology hardly falls within the scope of the book, but it should nevertheless prove an 
excellent guide not only to investigators whose research rests upon the conceptualization of social 
interaction processes, but also to anyone wishing to explore the hinterland between sociology 


and small-group psychology. TON E 
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The Practice of Managerial Psychology. By A. J. DUBRIN. New York: Pergamon 
Press. 1972. Pp. xv + 326. £4.50. 


According to DuBrin, managerial psychology is ‘the application of psychological Concepts, 
techniques, approaches, and methods toward increasing the effectiveness of managers and 
organizations’. Thus runs the first sentence of his opening chapter. He then points out that this 
entails utilizing selected concepts from three areas of applied psychology, namely clinical. 
industrial, personnel and organizational psychology which, in turn, are underpinned by basic 
disciplines such as psychology, sociology, political science, and other subjects. After indicating 
that there is a considerable overlap between topics covered under the heading of organizational 
behaviour and managerial psychology, DuBrin specifically excludes human engineering and 
consumer psychology from his field of study, a delineation which is understandable but question- 
able if it is held that the design of equipment is an integral part of job design. The emphasis of 
the book is therefore on managerial and organizational development through increased personal 
awareness, interpersonal skills, conflict resolution and team building, to the relative exclusion of 
structural factors. It is intended to provide guidelines as to whether and to what extent various 
types of psychological intervention (e.g. non-directive counselling, sensitivity training) will be 
beneficial, meaningless or harmful to an organization. At a time when many executives and others 
are bewildered by the many types of package offering interventions of this kind the author’s aim 
can only be applauded. The conceptual framework in which the contents aro presented is based 
on an input-output model, in which the various psychological approaches to organizational 
development are the inputs, subject to intervening variables such as the characteristics of the 
individual or group whom it is intended to help, and resulting in positive, neutral or negative 
outcomes. Having set the stage in this way in the early chapters, the various strategies of inter- 
vention ~ counselling, selection and appraisal, organizational analysis, group approaches to 
development, and conflict resolution — follow in sequence, including an interesting chapter on 
managerial obsolescence. Chapter 10 is a case history of organizational development and chapter 
11 is a case study of an evaluation exercise in an industrial setting. The penultimate chapter 
discusses managerial motivation with reference to Maslow’s and Herzberg’s views, leading to the 
final chapter on the need for extended work in managerial psychology in the future. Lest anyone 
wonder about career prospects in this area, the lengthy appendix on ‘The Profession of Managerial 
Psychology’ should provide food for thought. 

How far this book will achieve its stated goals is open to question. As a textbook for managers 
on short courses of, say, three months’ duration, during which they will be guided through it by 
experienced tutors and have access to supplementary reading, it may be found useful, although 
in price and size it will deter many would-be purchasers. According to the fly-leaf, an Instructor's 
Manual is available with multiple-choice questions, exercises and su ggestions for student projects, 
to accompany its use in class, but the reviewer has not seen the manual so cannot comment on 
it. Readers of the main text who have only a limited knowledge of psychology are likely to find 
the writing too condensed for their purposes, whereas psychologists will probably find it too 
over-simplified in parts and lacking the detail they desire. SYLVIA SHIMMIN 


Carmichael’s Manual of Child Psychology. Third edition. Volumes т and 1. Edited by 
P. Н. Mussen. New York and London: Wiley. 1972. Pp. xii+ 2391. £22.00. 


In its long awaited third edition Carmichael’s Manual has broken into two massive volumes 
with a new editor and virtually a completely new set of authors. The only exception is Carmichael 
himself, whose classic chapter on the onset and early development of behaviour has been revised 
and brought up to date. But the changes in this one chapter are not great, and in some ways itis 
a pity that this new work has not been published in its own right rather than as a new edition of 
the earlier book. For it may give the impression that the second edition is superseded. This is not 
so. Since there is remarkably little overlap, and the earlier book contained such classic chapters 
as those by Gesell, Lewin and McCarthy, it will retain its usefulness for some while yet. б 

After reading doggedly through 29 chapters covering 2391 double-columned pages of daunting, 
impressive and oppressive scholarship, a reviewer has to fight back aggressively if he isto maintain 
any kind of grip on the whole. Of course it is going to be the reference book for students of child 
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development for a very long time; of course it is weighty and authoritative; and of course it gives 
the best available picture of what child psychologists have been up to during the last few decades. 
Tts purpose is ‘to provide a comprehensive and accurate picture of the current state of know- 
ledge’ in this field, and in this it has surely succeeded as well as could reasonably be expected. 
But inevitably it is backward-looking, a memorial to the awe-inspiring industry of child psycho- 
logists rather than a testimony to their imagination and creative thinking. Many things are said 
that have been said many times before. There islittle excitement in these pages, few adventurous 
ideas, and little indication of the directions future research may take. Perhaps one should not 
ask for these things in a book of this kind. But the editor expresses the hope that it ‘should foster 
tho development of new perspectives and insights, and, ultimately, it may stimulate some readers 
to formulate hypotheses and to conduct research’. Few hopes could be less realistic. It is a book 
for reference when research plans are already half-formulated, or for undergraduates getting up 
a topic who are prepared for some solid labour. The reviewer who reads straight through it (surely 
no one else ever will) can hardly be blamed if at the end he feels that one stirring idea is worth 
a gross of moticulous, routine empirical studies. 

One of the single most dominant impressions the book leaves is the decline of the influence of 
Freud and psychoanalysis and the rise to dominance of Piaget and concepts of cognitive structure. 
Nearly every chapter contains some reference to Piaget, and a few are built very largely around 
his work. He himself contributes one on ‘Piaget’s Theory’. It is something of an oasis for the 
footsore and weary reader. With one’s head reeling with careful scholarly statements supported 
by endless references it is a joy to stumble across a chapter in which a great mind simply thinks 
on his own. Not that his chapter will be any use at all to the student approaching Piaget for the 
first time. It is characteristically abstract, and given over to an account of the philosophical and 
logical foundations of his conceptual system rather than to the system itself. As a result there is 
no systematic, summary account of his theory, though by the end of the book the reader will, 
one way or another, have picked up most of the elements in it. In its context, however, it is 
refreshing to find a chapter which contributes new thinking and which has only the most cursory 
bibliography in which hardly any psychologists appear. 

Part I is entitled ‘Biological Basis of Development’. It is opened by Hess with a chapter on 
ethology which is straightforward enough if rather dull, but which fails to get to grips seriously 
with the important issue of the methodological relevance of the ethological approach to the study 
of children. McClearn follows with a chapter on genetic influences which is orthodox textbook 
stuff, again with the relevance to child development largely unexplored. Then comes & masterly 
and definitive account of physical growth by Tanner. A great deal of material is lucidly sum- 
marized and conceptually integrated. This section of the book ends with a similarly packed and 
condensed though less digestible chapter on physiological development by Eichorn. It is a curious 
fact that physical and physiological development are dealt with largely on their own and un- 
related to the great mountain of empirical research on behaviour which fills the rest of the book 
when one might have supposed that it is precisely the relationship between the two which would 
have been a major concern for developmental psychologists. 

The second part deals with infancy and early experience, and contains three chapters of which 


Carmichael’s is one. The other two are on human infancy (by Kessen, Haith and Salapatek) and 
on early experience (by Thompson and Grusec). The one on human infancy is subtitled ‘a biblio- 
у of over 2000 references and 


graphy and guide’, and it is just that, consisting of a bibliograph; 
& relatively short, selective account of the sensory and emotional responsiveness and the learning 
capacity of babies. Thompson and Grusec provide a thoughtful review of studies of the effects of 
early experience and discuss the various theoretical interpretations including Thompson’s own. 
contribution. There is some overlap between this chapter and that by Maccoby in volume п. 
The rest of the volume is devoted to cognitive development, and it constitutes by far the 


largest section of the book. White begins it with a chapter on learning theory tradition and child 
er detailed account of this group of theories 


psychology. Wisely he does not attempt yet anoth rd 
but instead gives a historically orientated discussion. Since he acknowledges at the beginning 


that this tradition is on the wane among child psychologists his treatment is somewhat half- 
Piaget, Langer offers a useful 


hearted and inconsequential. In addition to Piaget’s chapter on 1 
account of Werner’s comparative organismic theory. Overshadowed as he has been by Piaget, 
yet in spirit close to him, it is difficult to see that Werner’s theory has much of a future. But at 


least this chapter should make him better known. Herbert and Anne Pick give a scholarly 
d Stevenson fulfils his duties ade- 


review of studies of sensory and perceptual development an 
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quately in a review of studies of children’s learning based upon reinforcement principles, Berlyne 
provides, as we would expect from him, a closely argued and thoughtful account of children’s 
reasoning and thinking in which due prominence is given to recent Russian work. Flavell 
exhaustively recounts the studies of the child’s conceptual development that have been inspired 
by Piaget. McNeill’s chapter on the development of language parallels closely his book on the 
topic and largely ignores the earlier work which McCarthy dealt with in the second edition, 
Nancy Bayley’s chapter on the development of mental abilities is, relatively speaking, a short 
one, and is largely an updating of previous accounts she has given. In comparison with other 
chapters, this almost cursory treatment of longitudinal studies of development using mental 
tests perhaps reflects a shift of interest away from this kind of data. Wallach’s chapter on 
creativity, on the other hand, is thorough and exhaustive, as also is the one on individual differ. 
ences in cognitive processes by Kagan and Kogan. These two chapters represent areas of child 
development which have a shorter history and a more promising future. The volume ends with 
a chapter on cognitive development and education by Rohwer which ranges widely over most 
aspects of cognitive development, but seems somewhat out of place since it deals satisfactorily 
neither with cognition nor with education. 

Volume її is in two parts, the first on socialization and the second on psychopathology. Tho 
first opens with a rather unsatisfactory chapter by Mischel on sex-typing and socialization which 
leans heavily upon social learning theory, though the cognitive developmental approach is also 
given space. Maccoby and Masters then provide an excellent review of the literature on attach. 
ment and dependency. It offers the most thorough, detached and lucid accounts of the competing 
theories in this area that exists at present. Feshbach gives us a conscientious if unexciting chapter 
on aggression, and Hoffman has written an original and valuable synthesis of research on moral 
development. The reviews by Hartup of peer interaction and Robert Hess of class and ethnic 
differences are both competent if unoriginal. One of the most useful chapters in the book is 
Robert LeVine’s on cross-cultural studies in child psychology. This perspective on child develop- 
ment is too often neglected in the textbooks, and his wide-ranging and intelligent treatment is 
to be especially welcomed. Robinson and Robinson cope with mental retardation in a relatively 
short chapter heavily laden with references. Anthony’s chapter on behaviour disorders of child- 
hood is admirably comprehensive, concise and informative, and Goldfarb concludes the book 
with a chapter on childhood psychosis. 

There is а good deal of overlap between chapters, and one cannot but feel that closer editorial 


rather less space than we might have wished for. It is a matter of regret to the present reviewer 
that there is no chapter given over to adolescence as there was in the second edition. Of course 
most chapters touch on adolescence, but if there is a developmental phase which asks to be treated 


The book is extremely expensive; but when one remembers that it contains the substance of 
some 29 short books, it is clearly good value for money. DEREK WRIGHT 


Psychopathological Disorders of Childhood. Edited by H. C. Quay and J. S. WERBY. 
London and New York: Wiley. 1972. Pp. 468, £4.75. 


Many readers of this volume may feel that if it represents even a minor aspect of current 
American thought on the psychopathology of childhood, children with difficulties on this side 
of the Atlantic have cause to be grateful that they are here rather than there. 

This reaction will occur most acutely if the reader has failed to recognize that sharing a langu- 
age does not mean the sharing of a culture for it is obvious that the problems of the children with 
whom the authors are concerned, and the methods employed in their treatment, are products of 
а social, cultural and educational system that is radically different from our own. The book is 
about diagnosis and treatment of psychopathology, used in its widest connotation, in another, 
alien set of cultures and, read as such and used аз a source book, is of considerable interest and 


The authors are primarily concerned to establish a technology which will be effective in the 
modification of behaviour problems in a wide range of non-conforming children, psychotics, 
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delinquents, the socially disadvantaged and the educationally backward. In pursuing this object 
they reject the unconscious as a no longer useful hypothetical construct and with it all those 
‘proven false and superseded theories” which have their roots in Freudian theory. At the same 
time they accept with confidence any evidence that contributes to the theory and practice of 
pehaviour modification во long as it is completely objective and parametric. 

One of the editors states his position from the start when he writes: ‘Clearly multivariate 
statistical approaches, although not without some associated difficulties, are currently the 
methods of choice for classification system construction.’ 

A great deal of the book is concerned with classification, quantification and measurement of 
psychopathology in children. The deficiencies in the wide variety of instruments used in these 
measuring activities are glossed over; the reliability of questionnaires, rating schedules and 
profiles is never in question. 

One of the reasons for this preoccupation with ‘scientific’ methods of diagnosis, measurement 
and classification becomes clear on page 235 where it is revealed that ‘Aside from the ability to 
do research, diagnostic skill is the major factor which differentiates the clinical psychologist from 
the other members of the mental health team. Furthermore, in the majority of state and federal 
institutions diagnoses are required by law’. The outcome of the multivariate statistical approach 
is the establishment of three constellations of traits, representing three dimensions of psycho- 
pathology in terms of patterns of aggression, withdrawal and immaturity. 

One of the ‘associated difficulties’ mentioned earlier may well arise from the need of the 
technologist to force his subject into a category he has defined by these dimensions. In real life, 
children and their problems are notoriously diverse and notoriously difficult to fit into pre- 
determined slots in any system. Large sample statistics may suggest that categories exist; the 
perennial difficulty is to find an individual child who, without distortion, fits any one of them. 

The conditions—domestic, social and interpersonal—in which the behaviour traits are exhibited 
and observed are given minimal attention. For example, the trait ‘shows signs of anger’ is 
included in the 13 ‘Selected Behaviour Traits, Life History Characteristics and Questionnaire 
Responses associated with Conduct Disorders’. It is relevant to inquire if the signs of anger are 
present in the child all the time, some of the time or only when he is being rated. Another trait, 
profanity, prompts the same question. 

The 14 traits associated with Immaturity might have been chosen specifically to identify the 
dull or underfunctioning child. However, since the contributors, while mentioning IQs quite 
frequently, are concerned only with overt behaviour and its modification, their position regarding 
the differences in behaviour observable in the dull, the normal and the bright is never clarified. 
A conclusion calling for special mention by the authors is that conduct disorders in children are 
ubiquitous and not limited to the American culture. More than 20 references in half a page of 
text support this finding which appears to confirm that children everywhere at times misbehave. 

The rejection of the psychoanalytical approach leaves the author of the chapter on family 
interaction free to discuss the father’s function. True, he is seen as a possible ‘main source of 
contingent stimulation in infancy’, the mother’s interaction being “focused on routinized care- 
taking functions’ but the father is at any rate acknowledged and his role isseen to be of sufficient 
importance for the effects of paternal absence to be discussed. 

Minor errors in the text, for example ‘parental damage’ when ‘perinatal damage’ was intended, 
can readily be overlooked. However, the reporting of researches in the chapter on ‘Childhood 
Psychosis’ is seriously at fault. 

It is alleged on p. 214 that: ‘Freedman, Ebin and Wilson (1962) gave 100 mg of І.5.р. on 
а single occasion to 12 mute or near mute psychotie children aged 6-12 years’; and on the same 
page: ‘Barden et al. (1962), Bender et al. (1966) gave ı.s.D. and another psychotomimetie (U.M.L.) 
in doses of 150mg and 12 mg respectively to hospitalized psychotic children from 1 to 18 months. : 
Again, in 1965, Rolo and others are reported as having given a child 100 mg of 1.8.D. daily 
for a month, while Simmons (1966) gave 50 mg of 1.s.D. to identical male autistie twins and is 
commended for his experimental care and rigour. АМЕ > 

It is of course probable that the dosage was in microgrammes and not in milligrammes. Tt is 
also probable that 1 to 18 months refers to the duration of the experiment and not, as it seems 
at first reading, to the ages of the subjects. We are left, however, with a disturbing uncertainty 
concerning the accuracy of reporting. The justification of empirical methods of this kind is not 
discussed and we read with some relief the clinical obligations to the child and his family formu- 


lated by Eisenberg and reproduced later at the end of the section on pharmacotherapy. The 
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chapter on educational programmes for children with behaviour problems reflects an intensity of 
purpose which is a characteristic of the prescriptive, North American approach. The concept of 
goals, arranged in a developmental sequence beginning with attention and moving {] 

response, order, exploratory, social, mastery and achievement levels is typical and the need for such 
goals is best understood in the light of a statement at the beginning of the chapter: ‘The child 
with a behaviour disorder is never more visible than when he is faced with demands for attention, 
participation, direction following, control, socially acceptable behaviour and mastery of academig 
skills in the classroom. An American school as a primary socializing agent for a society emphasi- 
zing conformity and achievement sets these expectations as basic to formal educational training,’ 

This passage, in its implications, exposes attitudes to the child’s educational development and 
reveals an underlying philosophy which most educationalists in this country will find entirely alien, 
The danger is that some will find them wholly acceptable. 

Conformity and achievement and other goals are secured by constant manipulation of the 
stimuli and consequences in the classroom environment. A ‘positive teacher-child relationship’ 
and ‘more adequate self image’ on the part of the child are not specified as major goals — these, 
it is stated, seldom fail to follow the guaranteed success implicit in the method. 

The ‘engineered’ classroom design is stated to be particularly effective in launching children 
into learning and establishing basic competences. ‘The children then move on to higher levels 
of the developmental sequence and are more susceptible to approaches using exploratory, social 
and mastery emphases.’ 

When practical advice is given to the teacher it is of the most naive and elementary nature, 
To the end of the volume the preoceupation of the authors with classification, labelling and 
measuring continues undiminished and very close attention to the text is needed to distinguish 
between the labels of other disciplines of which the authors disapprove and those which they 
have made very much their own. 

The text is loaded with references, at times uncomfortably; the end of chapter lists of publi- 
cations are very adequate. Jargon, freely used throughout the book, varies considerably in its 
complexity and obscurity but is on the whole of a standard type and reasonably amenable to 
translation. Fifteen and a half pages are devoted to an index of authors. Less than two pages are 
given to the subject index and this, in a book of 450 pages, in inexcusable. JOHN BRADLEY 


Perspectives in Child Psychopathology. Edited by H.E. Rim. Chicago: Aldine- 
Atherton. 1971. Pp. xvii+ 423. $12.75. 


This collection of papers by 13 authors is presented in two parts. The first part develops the 
background to the second, entitled “Evolving Perspectives’, which is concerned with the inter- 
pretation by the individual contributors of some basic theories and the discussion of diagnostic 
and remedial methods arising from their interpretations. 

In common with much of American specialist literature, the volume is plainly of transatlantic 
origin, in its use of the language, obviously, but more subtly in the expression of attitudes and 
Prejudices and in the confident acceptance of concepts and strategies which are approached here 
with more caution, 


The introduction leads the reader to expect an eclectic approach and to anticipate from the 
various authors a range of ideas and conclusions regarding diagnosis and treatment at times 
contradictory, at times controversial. The reader is not disappointed. 

The first 80 pages are taken up with the history of the subject, its concepts and ‘treatment 
modes’. This section is balanced in its views, clear in exposition and is of considerable value in 
setting the historical scene for present-day psychodiagnosties and psychotherapy. We are faced 
at present, it seems, with theory in a stato of disarray. Theories proposing a genetic or, alter- 
natively, an environmental causation are giving way to theories which attribute causation to 
an interaction between a multitude of Predisposing factors each with a variable weighting. 
A broad view of causation emerges and takes into account the total environment of the child 
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and the cumulative effect of adverse environmental factors. These adverse conditions are those 
with which we are already familiar. The mother’s role is mentioned but, surprisingly, the idea of 
interaction between causes does not suggest an examination of the interaction between parents. 
Poor fathering is not given a passing thought. It is not until p. 191, and later on p. 346, that 
a fow lines are spared to mention the father who, on p. 191, is first included in the ‘other adults’ 
with whom the mother has contact only later being ascribed some sort of secondary function. 

Tt is as if the authors are undecided about the roles of the parents, are unable or unwilling to 
see parental roles as complementary and constantly interacting and, faced with the weight of 
literature on mother deprivation, are content to leave well alone. 

The second half of the first part of the book, ‘Nosology in Child Psychopathology and Beyond 
Nosology’, is concerned with the scientific approach, the methodical attack on problems of 
psychopathology. The author writes: ‘The first stage of classification in any field requires the 
separation and labelling of basic units. This is followed by a second stage of arranging these 
labelled units in order based on common versus distinctive properties. It should be a neat and 
tidy process but classifications in psychopathology are notoriously messy and satisfy no one.’ 

There follows a demonstration of the need to classify and label, to keep everything as neat and 
tidy as possible if only to facilitate communication between workers in the field. The impression 
on the reader of the poteney of this need to label, classify and measure is overwhelming and 
lasting. The child is gently but inexorably submerged under a growing mass of classifications, 
profiles and analyses perhaps to resurface later with the label ‘Sociosyntonic Personality Dis- 
order’, or some equally obscure diagnostic tag. 

The author of the chapter entitled ‘Ego Psychology and the Definition of Behaviour Disorder’ 
presents his ideas on development in early infancy with assurance. His views are humane and 
sympathetic. It is only when one realizes that the environment and the mother are confidently 
regarded as interchangeable concepts well beyond infancy that the theory underlying these views 
has to be questioned. 

In tho illustrative case of an unmanageable but otherwise unremarkable four-year-old boy, 
the ever-ready diagnosis of mother deprivation is made by ‘the specialists who have been chal- 
lenged and have gone to work’, Their suggested mode of treatment is criticized by the author, 
who goes on to state unambiguously and with complete conviction: “Тһе therapeutic 
specialist, in this instance, is the mother of the child’, a statement with which the father 
‘who has little time to spend at home because of the pressures of his business’ will find himself 
in accord. We are not told if the mother, fully occupied in her work as a real-estate agent, finds 
the statement acceptable. Neither the ‘specialists’ nor the author had, it seems, heard of the 
“brat syndrome’ described in Chapter x by another contributor. 

The chapter on ‘Behaviour Genetics and Ethology’ is of considerable interest and evolves 
from the statement that ‘The basis for any modern consideration of individual differences must 
be genetics.’ 

The author gives an account of some months of psychotherapy with a nine-year old schizo- 
phrenic. The child, however, seems to become more disorganized, if his drawings are any in- 
dieator, as therapy proceeds and we are left in doubt concerning the efficacy of psychotherapy 
with psychotic children particularly when ‘organicity” is added to the picture. The following 
chapter on ‘Early Individual Differences’ attempts to restore the balance between genetic and 
environmental factors. 

The reader with clinical experience will, from time to time, be taken aback by the confidence 
with which dubious experimental data are accepted. For example, а passage in the chapter on 
‘Early Cognitive Stimulation’ cites the Skeels and Dye (1939) and Skeels (1966) research con- 
cerning the enrichment of the environment of orphanage babies: ‘Tho babies over about 19 
months of age had a mean IQ of 64. A contrast group of 12 infants averaging 16.6 months of age 


at the time of the first assessment of their abilities, had a mean IQ of 86.7.’ 
ith in the reliability of tests. Tests are rarely 


to classify and quantify; an anxiety which may 
quoted above it would be interesting to have details 
children years later, to know who administered the tests and to know un у i 
testing was carried out. Too often students accept without question research cited in the litera- 
ture; there is never enough time to look up the original work. The authors of these chapters should 


know this and should give the lead in appraising critically the research they cite. 
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To return to the chapter on ‘Historical Perspectives of Treatment Modes’. In this chapter, 
contributed by Professor Rosenblatt, the state of psychology and psychiatry in Paediatrig 
practice and in institutions of higher learning is severely attacked. The attack is highly emotiva 
and is directed against the current scene in psychotherapy which, it is said, is ‘characterized by 
ignorance, cruelty, lack of respect for discipline and training, an impossible literature and a host 
of other abominations’. 

“We have’, concludes Professor Rosenblatt, ‘more than our share of barbarians among the 
psychologists and psychiatrists to whom we entrust suffering children. I believe the barbarians 
are a majority and it will be a long time before they are outnumbered.’ 

These are the views of one of the authors and no one without first-hand experience of American 
culture and the American way of dealing with the pathologies regarded by the culture as signi- 
ficant has a right to comment on his statement. | 

We need to bear Professor Rosenblatt's attack in mind, however, when reflecting on the many 
questions this volume will provoke. JOHN BRADLEY 


Child Rearing and the Development of Moral Structure. By Güwx1 КАвквү. Stockholm: 
Almqvist & Wiksell. 1971. Pp. 207. Price not given. 


The determination of the effects of different modes of child-rearing is an elusive goal, whose 
pursuit is no longer as popular as it used to be. The author of this book, well aware of the problems 
and difficulties, was not deterred ; she carried out a careful and competent study, which contains 
an unusual twist in its tail. 

After a concise survey of theories of moral development, the basic theorotical assumption is 
set out. In essence this holds that emotional dependency on nurturant parents is the precondition 
of learning what is called ‘self-corrective ability’; this refers to an integration of motivational 
and judgemental elements into the ‘moral structure’ mentioned in the title. In reaction to trans- 
gression its behavioural manifestation consists of self-criticism, confession and restitution as 
opposed to denial or aggression. A series of detailed hypotheses (partly derived from an earlier 
study) about the relationship between various aspects of parental discipline and this variable 
were elaborated. 

The empirical study was conducted with a sample of some 137 families in Góteborg, slightly 
biased towards higher socio-economic groups owing to selective losses. Children were tested in 
two separate doll-play sessions, the first being modified from Lynn’s Structured Doll Play Test 
and serving to elicit responses indicative of either nurturant or controlling parent-child inter- 
action. The second session was designed to assess the main dependent variable (self-corrective 
ability); children were faced with eight transgression situations, scored independently by two 
judges whose agreement was reasonably good. The parents were given attitude scales concerned 
with the kinds of disciplinary practices employed by them, how seriously they took and dealt 
with children’s misbehaviour, the relative dominance of father and mother in child control and 
similar topics. In addition, the children were rated by their school teachers. 

: All this produced a large amount of material which was thoroughly analysed and yielded some 
interesting findings about aspects like sex and social group differences; however, the major 
hypotheses were not supported. Now when this is the case one often finds the researcher pre- 
tending it has not really happened, or trying to explain it away. Hence it is refreshing to seo that 
Mrs Kürrby considered various possibilities, including the falsity of her basic theoretical assump- 
tion. This led her into a useful discussion of the distinetion between judgemental (or primarily 
cognitive) aspects of moral behaviour which cannot only be distinguished from predominantly 
emotional responses like confession, but are also likely to have different developmental antece- 
dents. It is to be hoped that the author will make this insight the starting-point for a further 
investigation aimed at exploring the developmental interrelationships between these two facets 
of moral behaviour. GUSTAV JAHODA 
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Advances in Educational Psychology I. Edited by W. D. Watt and У.Р. Varma. 
London: University of London Press. 1972. Pp. viii + 189. £3.00. 


The contribution of Philip Vernon to educational psychology extends over 40 years and some 
150 publications, and it is fitting that, in his 67th year, a group of colleagues and former students 
should publish a presentation volume of essays to mark their admiration of the man and his 
work. All royalties are to be placed in a P. E. Vernon fund. The motive is admirable, but the 
editors invite assessment of the volume on the grounds that the individual papers *build into 
a coherent statement of advances in our knowledge mainly...in the domains of intellectual- 
ability and cognitive development’. In view of this, it is ironie that the collection should open 
with a contribution by Hearnshaw representing a highly critical comment on the state of know- 
ledge and understanding in the study of human ability. After a brief historical review, Hearn- 
shaw concludes, with Ryle, that the stock-in-trade of the educational psychologist is of negligible 
explanatory power and that differential psychologists have zealously uncovered correlations at 
the almost total expense of theory — a conclusion later endorsed by Wiseman, in a chapter on 
educational research, who observes that insights are few and scattered, mere correlations rife, 
and a coherent body of theory barely in view. 

The papers presented in this volume serve largely to substantiate these criticisms, several 
exemplifying it in presenting still further findings with respect to measures of ability and in- 
telligence. A particular example is the contribution by Kane, who bases his argument on а series 
of multivariate analyses of correlations between intellectual and personality variables, and motor 
characteristics. He claims that the findings support the assumption that physical abilities *are 
in some way linked with personality structure’ and that ‘motor coordination and intellectual 
achievement are apparently linked’ but the nature of these links is in no way clarified and requires 
a good deal more hard work than the few simple statements made on the mind-body relationship. 
The Romans, at least, had a phrase for it. 

An interesting paper by Clarke and Clarke providesa closely reasoned summary of what is known 
about levels of consistency and variability, mainly of intelligence and achievement characteristics. 
This paper goes some way towards modifying the relatively simple conclusions previously 
reached by Bloom and since uncritically accepted by several commentators, and complements 
that by Chown with its careful documentation of the apparent effects of ageing on intelligence 
test scores, and its recognition of the difficulties involved in separating the effects of age per se 


A paper by Eysenck on personality and learning attempts to integrate findings regarding 
extraversion and neuroticism into the types of learning theory he favours and to the physiological 
systems assumed to be associated with them. The types of learning cited are generally trivial, the 
links speculative and some of the assertions arguable. Are indivi 
and neuroticism ‘firmly anchored’ (whatever that may mean) in heredity? While recognizing 
that Eysenck is attempting to provide explanations for these phenomena, one nevertheless looks 
forward to a more explicit recognition by him of the conceptual problems involved when moving 
between the physiological and psychological levels of discourse. 

Other papers include contributions by Butcher on divergent thinking and creativity, Lovell 
on formal operations, Peel and de Silva on adolescent learning and by Pickford on colour-defective 
vision in art students. Butcher’s paper confirms that many workers continue to parcel out the 
variance in the hackneyed tests, but his review is useful in setting out some findings not readily 
accessible at present, and in making only too apparent the need for the clearer thinking he 
advocates as to what is and what is not worthy of investigation in this field. Д 
_ This volume will probably prove useful as а starting-point for educational psychologists 
interested in one or other of the specific fields concerned, but may well be an irritant to those 
already familiar with them. Perhaps Volume IE will substitute genuine advances in understanding 
for the accretion of knowledge about low-level empirical generalizations. DAVID SATTERLY 
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Clinical Behavior Therapy. Edited by ARNOLD A. Lazarus. London: Butterworths, 
1972. Pp. xi+230, £3.50. 


This is a stimulating and eclectic, but certainly not taxing, volume that will be of interest to 
clinical psychologists of any vintage who use behaviour therapy either within the Health Service 
or in private practice. How many clinical psychologists have a formal training in behaviour 
therapy? For many their use of behaviour therapy has been a matter of practical extrapolation 
from journals and the occasional textbook, and tentative experimentation. With the dearth of 
texts on the practice of behaviour therapy, it is a welcome relief to read accounts of other thera- 
pists’ experiences. It is unlikely that the book will be of interest to those outside clinical psycho- 
logy or undergraduate students. It is not an academic text, more a general commentary by 
а number of people on what they have done and found, with a liberal sprinkling of procedural 
and management hints. 

There are ten contributors to the volume. Three, according to the index, are engaged solely in 
private practice (including the only English contributor, Thomas Kraft); three more cite private 
practice as part of their work. With the practice of clinical psychology outside the Health 
Service hardly being established in this country, the slant of a number of the contributors 18 
somewhat unfamiliar over here. How often do National Health Service psychologists feel they 
are selling a product? 

The nine chapters cover a wide area. Each is of interest, but those by Max Jacobs, Barry М. 
Brown and John N. Marquis offer the most informavion on handling and treating the commoner 
types of behaviour problem. These contributors liberally illustrate their points with case-history 
material. It is reassuring to hear that other therapists find apparently simple behaviour problems 
unfold into several complex ones over time, and to learn exactly how many hours can be needed 
for a successful treatment outcome in a particular type of case. Information is provided on the 
construction of the most potent and relevant hierarchy items for desensitization. A host of not 
only behavioural but also psychotherapeutic and cognitive techniques are described, together 
with their possible applications in the individual case. Much of this type of information is un- 
systematized, and it is likely to remain so until the evaluation of and experimentation with 
therapies has produced some concrete results, and until more accurate initial diagnoses and 
assessments of patients are developed. 

Other contributors provide hints on history-taking, on quick and accurate diagnosis of behav- 


in that psychotherapeutie and cognitive techniques are discussed, as well as behavioural, and no 
one suggests that the use of one excludes another. Effectiveness is what matters, although 
effectiveness is not formally assessed. There is no coverage of several established techniques, 
0.8. aversive techniques, and little reference to any technical aids that can be used in therapy. 
However, on reading this volume, one’s diagnostic and therapeutic discrimination will be 
improved, and a number of new techniques will be added to one’s repertoire of treatments. 


ANNE KOLASZYNSKA-CARR 


Schizophrenia: Pharmacotherapy and Psychotherapy. By LESTER Grinspoon, JACK 
В. Ewaur and RICHARD I. нарив, Baltimore: Williams & Wilkins; Edin- 
burgh: Churchill Livingstone. 1972, Pp. xxii + 290. £5.00. 

It can be argued — and has been, with vehemence — that although there are similarities in the 
characteristics of personal integrity and loyalty, the former represents a not undesirable attribute, 


whereas the latter is a virtue. This observation contains a truth which will concern readers of 
this volume not a little as they pause to consider its content. 
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The book contains, in a form which only the semantically oriented loyalist is likely to enjoy, 
the ‘outline’ of a fairly long-term investigation — ‘impressive’ is the term used in the foreword 
- of the treatment of schizophrenia in both chronic and acute forms by a combined therapeutic 
activity of drugs and talk (pharmacotherapy and psychotherapy). 

Tn the final analysis the results cannot be said to reach the aims set by the design of the research. 
Tt was concluded that psychotherapy was not the treatment of choice in schizophrenia, although 
it was thought to enhance the preferred drug effect at a very low level, and bring insight to those 
exploring the various conditions. All in all, the reading of this report was not an exhilarating 
experience: it was, in fact, one the reader could have done without. In fairness, it must be con- 
fossed that of the very many paragraphs of milieu data and patients’ reports, there are some 
which he left unread, and it may be that among those are hidden words of memorable, if not 
deathless, prose, or a blinding insight into this, as yet, intolerable and extensive human condition. 
All he indeed found was a deeper understanding of the oft repeated phrase that a scientist has 


only one fundamental obligation, and that is to report all his observations. 
н. €. HOLLAND 


The Female Orgasm. By S. FISHER. London: Allen Lane. 1973. Pp. x +533, £5.00. 


The psychology of sexual responsiveness has barely begun. Thanks to Kinsey, Masters and 
Johnson, and others, a fair body of data has accumulated on the sociology and physiology of 
sexual behaviour. But when we turn to the specifically psychological perspective we find a 
mountain of prescription, unsupported assertion and clinical ‘insight’ and only a tiny core of 
empirical study. In the first part of his book Fisher sets out to review conscientiously the existing 
literature and it is plain that few even of the most tentative conclusions can be drawn. Having 
made obvious the need for such research he devotes the major part of his book to an account of 
a fairly extensive study of his own. 

The focus of his work is individual differences in orgasmic response among women with a wel- 
come emphasis upon subjective experience as distinet from behaviour. No attempt is made to 
consider in any detail differences between the sexes. The two main dependent variables were 
orgasmic consistency, with at one end those who reported always or nearly always experiencing 
orgasm during intercourse and at the other those who rarely or never did, and preference for 
clitoral versus vaginal stimulation during sexual activity. A sample of 285 married women 
ranging in age from 21 to 45, though most were under 30, were intensively studied through inter- 
views, questionnaires, and projective and personality tests. All were middle-class. A rich crop of 
findings are reported, interlaced with speculative interpretations in which Fisher’s own pre- 
occupation with body image and body experience is always evident. 

Among the most salient and interesting findings was that low orgasm consistency was clearly 
and strongly related to fear of separation from loved partners and apprehension over their 
dependability, and an upbringing in which tho father had been casual towards and basically 
uninterested in his daughter. Preference for vaginal over clitoral stimulation went with a general 
tendency to prefer muted bodily experiences over intense or ecstatic, and with relatively high 
levels of anxiety. These and other positive findings have to be set firmly in the context of a largo 
number of chance relationships to family background, relationship to mother, personality, 
general adjustment and so on. A number of current ideas are seriously called in question by these 
non-significant results. And perhaps the strongest impression to emerge is the individuality and 
complexity of women's sexual responsiveness. Most of the measures of sexual behaviour and 
experience used in the study, including those mentioned above, were not systematically related 
to each other. : 

The book is a lot longer than it need be. Fisher, unfortunately, is not afraid of repeating him- 
self again and again. But there can hardly be any question of its importance. It is to be hoped 
that it is the precursor of other comparable studies, and that it signifies the dissolution of the 
taboo that still seems to inhibit psychologists from investigating properly this important area. 
Certainly Fisher has opened up a number of promising lines of research. DEREK WRIGHT 
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4. Symposium: ‘The implications of recognition’, Part IT. Proc. Aristot. Soc, 16, 
189-201. [Part I was by Beatrice Edgell, Part III by С. E. Moore, and Part IV 
by H. Willdon Carr.] 

All four papers were read at a meeting of the Aristotelian Society on 20 March 
1916, with the President, Dr H. Willdon Carr, in the Chair. The minutes of the 
37th session (1915—16) record that among those taking part in the debate were 
Professor G. Dawes Hicks, Professor T. Perey Nunn, Arthur Lynch, M.P., and 
Professor J. Brough. Miss Edgell replied to the discussion. Bartlett had been 
elected to the Society in the previous year together with Mr Т. Stearns Eliot 
and Professor A. N. Whitehead. 


5. ‘An experimental study of some problems of perceiving and imaging.’ Br. J. 
Psychol. 8, 222-266. 

This is Bartlett's first paper in experimental psychology. He described 
several related experiments on perceiving forms, patterns and representational 
designs under conditions of short exposure, together with some experiments on 
the interpretation of inkblots. These experiments are reported in more con- 
densed form in Remembering (see 49). 


ات —_— 


1917 
. ‘Valuation and existence.’ Proc. Aristot. Soc. 17, 117-138. 


This paper was read at a meeting of the Society on 5 February, 1917, with 
the President, Dr H. Willdon Carr, in the Chair. According to the minutes of 
the 38th session (1916-17) the discussion was opened by the Chairman, and 
Mr Douglas Ainslie, Professor G. Dawes Hicks, Miss Beatrice Edgell, Mr W. A. 
Pickard-Cambridge, Miss F. Rosamond Shields, Rev. A. E. Davies, Rev. John 
Drake and Mr Morris Ginsberg participated in the discussion. ‘Mr Bartlett 
replied to the criticisms that had been made,’ 


e 


| 
1918 
7. ‘The development of criticism.’ Proc. Aristot. Soc. 18, 75-100. 
Read to the Aristotelian Society on 3 December 1917 with the President, 
Dr H. Willdon Carr, in the Chair. The minutes record that the Chairman 
opened the discussion, and the following members took part: Professor G. 
Dawes Hicks, Mr St George Lane Fox Pitt, Miss Beatrice Edgell, Mr W. E. 
Urwick, and Rev. S. E. Hooper. Mr Bartlett replied. | 


- Critical Notice of Studies in Psychology. Mind 27, 361-366. 


[Studies in Psychology: Contributed by colleagues and former students of 
Edward Bradford Titchener. Pp. 337. Worcester, Mass.: L. N. Wilson, 1917.] 


1919 


9. [With E. M. Smith.] ‘On listening to sounds of weak intensity: Part I.’ Br. J. 
Psychol. 10, 101—129. 


10. 


11. 


12. 
13. 
14. 


15. 


16. 


17. 


18. 


19; 
20. 
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1920 
[With E. M. Smith.] ‘On listening to sounds of weak intensity: Part II.’ Br. J. 
Psychol. 10, 133-168. 


These two papers, written in association with E. М. Smith (later Lady 

Bartlett), constitute a highly interesting introspective study of auditory per- 
ception under conditions of near-threshold stimulation. They are the first of 
Bartlett's several publications in the psycho-acoustic field (see also 16, 46, 50, 
53, 131). 
[With E. M. Smith]. ‘Is thinking merely the action of language mechanisms? 
Part I.’ Br. J. Psychol. 11, 55-62. [This was a contribution to the symposium 
presented at the Congress of Philosophy in Oxford, 24-27 September 1920. 
Part II was by Godfrey H. Thomson, Part III by T. H. Pear, Part IV by 
Arthur Robinson, and Part V by John B. Watson.] 


‘Adventure.’ The Eagle, Camb. 41, 194-196. 
‘Some experiments on the reproduction of folk-stories.’ Folk-lore 31, 30-47. 
‘Psychology in relation to the popular story.’ Folk-lore 31, 264-293. 


1921 
‘The functions of images.’ Br. J. Psychol. 11, 320-337. 


1922 
[With Н. Mark.] ‘A note on local fatigue in the auditory system.’ Br. J. 
Psychol. 13, 215-218. 


[With A. C. Haddon.] Obituary Notice: W. H. R. Rivers. Man 22, 97-104. 


1923 
‘Williams Halse Rivers Rivers, 1864-1922.’ Am. J. Psychol. 34, 275-277. 


A touching personal tribute to Dr Rivers and an indication of the influence 
which Rivers had upon Bartlett’s interests and thought. 


*W. Н. В. Rivers.’ The Eagle, Camb. 43, 2-14. 


Psychology and Primitive Culture. Pp. ix, 294. Cambridge University Press, 
1923. New York: Macmillan, 1923, reprinted 1924. 

[Based on lectures delivered in 1922 at Bedford College for Women, in the 
University of London.] 

A short and clearly written book in which Bartlett endeavours to apply 
psychological principles to our understanding of primitive culture. While in 
some sense a reflexion of Bartlett’s own unrealized anthropological vocation, the 
book merits attention as an early contribution towards what is nowadays 

34-2 
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called cross-cultural psychology. It is particularly noteworthy for its refutation 
of L.Lévy-Bruhl's conception of the ‘pre-logical’ character of primitive 
thought. 

1924 


21. “Symbolism in folk-lore.” In [Proc.] VIIth International Congress of Psychology. 
Cambridge University Press, 1924 (pp. 278-289). 
[The Congress was held at Oxford from 26 July to 2 August 1923 under the 
Presidency of Charles S. Myers.] 
An interesting, though difficult paper in which Bartlett discusses the psycho- 
logical nature of symbols and their role in folk-lore. He returns to some of the 
problems discussed here in the second part of Remembering. (See 49.) 


1925 
22. ‘Group organization and social behaviour.’ Int. J. Ethics 35, 346-307. 


23. ‘Feeling, imaging and thinking.’ Br. J. Psychol. 16, 16-28. 
A short paper in which Bartlett advances the view that the term ‘feeling’ 
is commonly used to denote unclear or insufficiently analysed sensory or 
cognitive content. 


24. [Obituary.] “James Ward, 1843-1925.’ Am. J. Psychol. 36, 449-453. 
25. "The social functions of symbols.’ Australas. J. Psychol. Phil. 3, 1-11. 


26. [With С. S. Myers.] A Text-Book of Experimental Psychology with Laboratory 
Exercises. Part II: Laboratory Exercises. Pp. viii +121. Cambridge University 
Press, 3rd ed., 1925. (Part 1: Text-book. Pp. xiv + 344. Cambridge University 
Press, 3rd ed., 1925, was by C. S. Myers.) 

[The first edition, in one volume, 1909, and the second edition, in two parts, 
1911, were by Myers alone. (First edition: A Text-book of Experimental Psycho- 
logy by Charles S. Myers. Pp. viii, 432. London: Arnold 1909. Second edition: 
A Text-book of Experimental Psychology: with Laboratory Exercises by Charles 
S. Myers. 2 parts. Cambridge University Press, 1911. Part I: Text-book; 
рр. уі, 344, 1 plate, 24 figs., and diagrams. Part II: Laboratory Exercises; 
42 figs. and diagrams.)] 

Bartlett contributed a number of new experiments to the Laboratory Exer- 
cises, in particular those concerned with the perception and reproduction of 
forms, recognition and recall and processes of eonstruction. In the main, how- 
ever, the book continues to represent the German psychological tradition. 


ix 


1926 


27. ‘Psychology of Culture Contact.’ In vol. 1 of Encyclopaedia Britannica (13th 
ed.). London and New York: Encyclopaedia Britannica Co. Ltd., 1926. 
(Pp. 767-771.) 


28. Critical Notice of Head’s Aphasia. Br. J. Psychol. 17, 154-161. 
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29. Critical Review of Head’s Aphasia. Brain 49, 581—587. 


30. 


31. 


32. 


33. 


35. 


[Head, Henry. Aphasia and Kindred Disorder of Speech. 2 vols. Pp. xvi, 549; 
xxiii, 430. Cambridge University Press, 1926. Reprinted New York and London: 
Hafner Publishing Company, 1963.] 

This review clearly reflects the powerful impact made on Bartlett by Head’s 
thinking, which had an important influence on his own theory of memory 
(cf. 49). Bartlett’s interpretation of Head’s views has been examined by В. С. 
Oldfield and O. L. Zangwill (‘Head’s Concept of the Schema and its Application 
in Contemporary British Psychology. Part II: Critical Examination of Head's 
Theory’, Br. J. Psychol. (1942) 33, 58-64.) 


‘The social psychology of leadership.’ J. natn. Inst. ind. Psychol. 3, 188-193. 


[This article is part of a paper read before Section J (Psychology) at the 
British Association Meeting in Oxford in 1926.] 


1927 
‘Temperament and social status.’ J. natn. Inst. ind. Psychol. 3, 401-405. 
[A paper read before Section J (Psychology) at the British Association 
Meeting in Leeds in 1927, as part of a discussion with Dr Morris Ginsberg and 
Professor Godfrey Thomson on ‘Inheritance and social status’.] 


‘The relevance of visual imagery to the process of thinking’, Part III. Br. J. 
Psychol. 18, 23-29. 


[Contribution to a symposium at a joint meeting of the British Psychological 
Society and the Cambridge Psychological Society, held in Cambridge on 30 April 
1927. Part I was by Т. Н. Pear and Part II by F. Aveling.] 

This article is of particular interest in that Bartlett adumbrates certain of 
the views about schemata and the theory of memory later developed in 
Remembering (see 49). He also presents interesting views on the functions of 
visualizing and vocalizing in recall. 


Critical Notice of Watson’s Behaviorism. Mind 36, 77-83. 

(Watson, John B. Behaviorism. Pp. 251. London: Kegan Paul, 1925.) 
Although this review shows clearly that Bartlett was very sceptical of the 

tenets of Behaviourism, he none the less adopted certain of the Behaviourist 

conventions, not least that of stimulus and response, in his general psycho- 

logical thinking. See also 42. 


. ‘The psychology of the lower races.’ In [Proo.] VIIIth International Congress of 


Psychology. Gróningen: P. Noordhoff, 1927. (Pp. 198-202.) 


Psychology and the Soldier. Pp. viii, 224. Cambridge University Press, 1927. 

This is a selection from a course of lectures, on psychology in relation to 
military problems, for which Bartlett was responsible in Cambridge during the 
years which followed the First World War. 


498 
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37. 


38. 
39. 
40. 
41. 


42. 
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‘Psychological qualities in leadership and management.’ In Report of the 25th 
Lecture Conference for Works Directors, Managers, Foremen and Forewomen, 
Balliol College, Oxford. 29 September to 30 October 1927. (Pp. 21-25.) 


1928 


*Social constructiveness', Part I. Br. J. Psychol. 18, 388-391. [Contributed to 
a joint psychological and anthropological discussion held at Cambridge in 
March 1927. Part II was by J. T. MacCurdy, Part III by W. E. Armstrong, 
and Part IV by A. C. Haddon.] 


‘Temperament and social class.’ Hug. Rev. 20, 25-28. 

‘An experiment upon repeated reproduction.’ J. gen. Psychol. 1, 54-63, 
‘Types of imagination.’ J. phil. Stud. 3, 78-85. 

‘The psychological process of sublimation.’ Scientia, Bologna 43, 89-98. 


1929 


‘Experimental method in psychology.’ [Presidential address to Section J of the 
British Association, delivered at the 97th meeting at Capetown on 26 July, 
1929.] Rep. Br. Assoc. Adv. Sci. 97, 186-198. 


This address gives a good idea of Bartlett’s earlier views on method in 
experimental psychology and includes shrewd comments on Gestalt psychology, 
Behaviourism and the work of C. E. Spearman and E. R. Jaensch. 


42a. Also published in J. gen. Psychol. 4 (1930), 49-66. 
42b. A shortened version appeared in Nature, Lond. 124, 341—345. 


43. 
44. 


45. 


47. 


48. 


“Psychology and the fighting services. R. Engrs’ J, 43, 234-242. 


“Experimental Psychology.’ In vol. 8 of Encyclopaedia Britannica (14th ed.). 
London and New York: Encyclopaedia Britannica, 1929. (Pp. 980-983.) 


[With J. H. Parsons and C. B. Goulden] ‘Vision or sight.’ In vol. 23 of Encyclo- 
paedia Britannica (14th ed.). London and New York: Encyclopaedia Britannica, 
1929, (Pp. 199-214.) 

1931 
“Ор certain general conditions of auditory experiments.’ In Report of a Discussion 
on Audition. (Held on 19 June 1931 at the Imperial College of Science.) London: 
Physical Society, 1931. (Pp. 128-134.) 


“Maintenance of morale in war.’ R. Engrs’ J. 45, 215-224. 


1932 
‘A note on the visual perception of depth.’ In Report of a Joint Discussion on 
Vision. (Held on 3 June 1932 at the Imperial College of Science by the Physical 
and Optical Societies.) London: Physical Society, 1932. (Pp. 236-241. Dis- 
cussion, with author's reply, рр. 242-243.) 


49 


50. 


51. 


52. 


53. 


54. 
55. 
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. Remembering: A Study in Experimental and Social Psychology. Pp. x, 317. 


3 plates. [Cambridge Psychological Library.] Cambridge University Press, 
1932. [Reprinted, 1950, 1954, 1961, 1964 and 1967. Paperback edition, Cam- 
bridge University Press, 1967. American edition, New York: Macmillan, 1932.] 
This is Bartlett's most important book. Part I embodies the results and 
analysis of the early experiments on perception and imaging (see 5) together 
with those on the recall of pictures and stories first recorded in his unpublished 
Fellowship Dissertation (see 3) and mentioned in two earlier papers (see 13 and 
39). He also puts forward a theory of memory based on Head's concept of 
schemata. Part II deals with the influence of social and cultural factors on 
memory and includes critical examination of Jung's concept of archetypes. 


[With Pollock, К. G., Weston, Н. C. and Adams, $.] ‘Two studies in the psycho- 
logical effects of noise: I. Psychological experiments on the effect of noise. 
II. The effect of noise on the performance of weavers.’ Pp. iv, 70. Indus. Health 
Res. Board Rep. No. 65. H.M. Stationary Office, 1932. (Part I, pp. 1-37, is by 
Pollock and Bartlett; Part II by Weston and Adams.) 


1933 
‘Adaptation et fatigue.’ J. Psychol. norm. path. 30, 673-691. 


1934 
[With M. R. Harbinson.] ‘An investigation of the relation between discomfort 
and disability resulting from glaring light.’ Br. J. Psychol. 24, 313-319. 
The Problem of Noise. Pp. x, 87. With a preface by C. S. Myers, C.B.E., F.R.S. 
[Cambridge Miscellany, 15.] Cambridge University Press, 1934. 


A short semi-popular account of its subject based upon what was reliably 
known at the time regarding the nature of noise and its allegedly harmful 
effects. It was an expansion of two Heath Clark lectures delivered at the invita- 
tion of the National Institute of Industrial Psychology. 


1935 
‘Remembering.’ Scientia, Bologna 57, 221—226. 
Obituary Notice: Dr Shepherd Dawson, 1880-1935. Br. J. Psychol. 36, 117-119. 


1936 
. [Autobiography] Frederic Charles Bartlett. Chapter in A History of Psychology 
in Autobiography, Vol. III. Edited by Carl Murchison. Worcester, Mass.: Clark 
University Press, 1936. (Pp. 39-52.) 
1937 
. ‘Cambridge, England: 1887-1937.’ Am. J. Psychol. 50, 97-110. 


A short account of the development of experimental psychology in Cambridge 
and of the earlier work of the Psychological Laboratory. 
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58. ‘Psychological methods and anthropological problems.’ Africa, 10, 401-420, 
A review of psychological methods applicable in anthropology. It contains a _ 
strong criticism of intelligence testing on the ground that such tests fail to take 
cultural differences sufficiently into account. 


59. ‘Some observations on recent psychological experiments on visual and tactile 
judgements of wool fibres,’ J. Text. Inst. 28, р94—р95. [Proceedings.] 


60. ‘Psychology and the Royal Air Force. І. A general survey.’ R.A.F.Q. 8, 270-276, 


61. ‘Psychology and the Royal Air Force. II. Interests, temperament, character.’ 
R.A.F Q. 8, 375-387. 
1938 
62. ‘Psychology and the Royal Air Force, III. Interviewing and some remarks on 
training.’ R.A.F.Q. 9, 60-68. 


63. ‘The co-operation of social groups.’ Occup. Psychol. 12, 30-42. 
In this paper, Bartlett outlined the relations between remembering and con- 
structive thinking which he was later to develop in his book on Thinking (see 
133). See also 99. 


64. Obituary Notice: Prof. William McDougall, F.R.S. Nature, Lond. 142, 1107- 

1108. 
1939 

65. The Study of Society: Methods and Problems (ed. Е. С. Bartlett, М. Ginsberg, 
Е. J. Lindgren and В. Н. Thouless). Pp. xii, 498. London: Kegan Paul, 1939. 
Reprinted 1949. American edition, New York: Macmillan, 1939. (Chapter II, 
‘Suggestions for Research in Social Psychology’, pp. 24—45, is by Bartlett.) 

This is а collection of essays prepared by a group of British psychologists, 

anthropologists, psychiatrists and others which was intended to stimulate 
systematic inquiry into social aspects of psychology. Bartlett was one of the 
main organizers of the group. 

66. ‘Thinking.’ In Centenaire de Th. Ribot: Jubilé de la Psychologie Scientifique 
Française, 1839-1889-1939. Paris: Imprimerie Moderne, 1939. (Pp. 281-286.) 

67. ‘A psychologist looks at crime.’ Police J. 13, 53-60. 

68. Political Propaganda. Pp. x, 158. Cambridge University Press, 1940. [Current 
Problems.] (Reprinted 1942.) 

68a. La Propaganda política. Trans. of 68 by Francisco Giner de los Rios. Pp. 148. 
Mexico D.F.: Fondo de Cultura Económica, 1943. 


1941 
69. “Fatigue following highly skilled work. Nature, Lond. 147, 717-718. [An 
abbreviated version of 71.] 
1943 
70. ‘Anthropology in reconstruction.’ The Huxley Memorial Lecture for 1943. 


[Delivered in London on 23 November 1943.] Pp. 8. London: Royal Anthro- 
pological Institute, 1943. 
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This noteworthy lecture summarizes Bartlett’s mature views on the relations 
between psychology and the social sciences and on the future of anthropology. 


70a. Also published in J. R. аттор. Inst. 73, 9-16. 
70b. Summarized with additions in Nature, Lond. 152, 710-714. 
70c. Brief summary in Man 44 (1944), 25-26. 


71. 


72. 


73. 


74. 
75. 


76. 


‘Fatigue following highly skilled work.’ Proc. R. Soc. В 131, 247—257. 
[Ferrier Lecture of the Royal Society, delivered 29 May 1941.] 


An important paper based on the war-time work of the Cambridge Psycho- 
logical Laboratory, in particular experiments conducted by K. J. W. Craik, 
С. C. Drew and D. Russell Davis on the effects of long spells of simulated opera- 
tional duty using the ‘Cambridge Cockpit’ devised by Craik. Some of the 
findings were later published (D. Russell Davis’ Pilot Error: Some Laboratory 
Experiments, Air Ministry. (Air Publication 3139A.) London: H.M. Stationery 
Office, 1948.) 


‘Current problems in visual function and visual perception.’ Proc. phys. Soc., 
Lond. 55, 417-425. 


[Thirteenth Thomas Young Oration, delivered 4 June 1943.] 


1944 
‘Psychology after the war.’ Agenda 3, 1-11. 


1945 
Obituary: Dr K. J. W. Craik. Nature, Lond. 155, 720. 
‘Some growing-points in experimental psychology.’ Endeavour 4, 43-52. 


1946 
Obituary Notice: Kenneth J. W. Craik, 1914-1945. Br. J. Psychol. 36, 109-116. 
[Contains portrait and bibliography of Craik.] 
A remarkably frank personal memoir of K. J. W. Craik, who was killed in 
a road accident just before the end of World War П. 
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Writings by Kenneth J. W. Craik. [Ed. Stephen L. Sherwood.] Pp. xx, 184. 
Cambridge University Press, 1966. (Pp. xiii-xx.) 
Obituary Notice: Dr Charles S. Myers, C.B.E., F.R.S. Nature, Lond. 158, 
657—658. 
‘Psychological methods for the study of “hard” and “soft” features of culture’. 
Africa 16, 145-155. 

1947 
‘Visitor to America.’ Am. Psychol. 2, 372-374. 
‘Intelligence as a social problem.’ The Twentieth Maudsley Lecture. J. ment. 
Sci. 93, 1-8. 
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[Delivered before the Royal Medico-Psychological Association, on 27 Novem. 
ber 1946.] 

Bartlett gives his views on intelligence and intelligence testing, with special 
reference to the demands likely to be made on human capacity by an in- 
creasingly technological society. 


*The task of the operator in machine work.' Bull. ind. Psychol. 3, 3-12. 


‘Some problems of “display” and "control". In Miscellanea Psychologica, 
Albert Michotie. Paris: Libraire Philosophique, 1947. (Pp. 440—452.) 


. ‘The embryology of behaviour.’ Br. med. Bull. 5, 232-233. 


[Critical review of А. Gesell and C.S. Amatruda. The Embryology of 
Behaviour. Pp. xix, 289. New York and London: Harper, 1945.] 


. "The measurement of human skill. [1] The nature of skill.’ Br. med. J. 1, 


835—838. 


[The first of two Oliver-Sharpey lectures; given at the Royal College of 
Physicians of London on 21 January 1947.] 


84a. Also published in Occup. Psychol. 22 (1948), 31-38. 


85. 


‘The measurement of human skill. [2] The grouping and stability of the con- 
stituent items in skill performance.’ Br. med. J. 1, 877—880. 

[The second of two Oliver-Sharpey lectures; given at the Royal College of 
Physicians of London on 23 January 1947.] 


85a. Also published in Occup. Psychol. 22 (1948), 83-91. 
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These papers draw together Bartlett’s ideas on the nature of high-level human 
skill and the changes which it may undergo in adverse environmental circum- 
stances. Based on experimental work carried out in Cambridge during and after 
the War by members of the M.R.C. Applied Psychology Unit, of which Bartlett 
became Honorary Director after Craik's death. 


1948 
‘Fatigue in flying.’ 
[Read to the Section of Occupational Health at the 116th Meeting of the 


British Medical Association in Cambridge, on 2 July 1948.] Abstract in Br. med. 
J. 1, 166. 


“Men, machines and productivity.’ Occup. Psychol. 22, 190-196. 


“The first eighteen months of the Cambridge Nuffield Research Unit on Ageing.’ 
J. Geront. 3, 294-295. 


Charles Samuel Myers, 1873-1946. Obit. Not. Fell. R. Soc. Lond. 5, 767-777. 
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William McDougall (1971—1938). In The Dictionary of National Biography, 
1931-1940. Ed. L. б. Wickham Legg. London: Oxford University Press, 1949. 
(Pp. 570-572.) 
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‘What is industrial psychology?’ Occup. Psychol. 23, 212-218. 


‘Psychology and mental health, current trends and their implications.’ Br. med. 
Bull. 6, 7-10. 


‘Psychological research in industry.’ J. Text. Inst. 40, P 419—P 425. [Proceedings] 
Annual Mather Lecture of the Mather Institute. 


‘Incentives in industry’. Spectator 23 December 1949. (Pp. 878-879.) 


1950 
‘Challenge to experimental psychology.’ In Proceedings and Papers of the 
Twelfth International Congress of Psychology at Edinburgh 1948. Edinburgh and 
London: Oliver & Boyd, 1950. (Pp. 23-30.) 

[The Congress was held at the University of Edinburgh from 23 to 29 July 
1948 under the Presidency of Professor (Emeritus) James Drever. Bartlett’s 
paper was given as an evening discourse on 27 July.] 

In this Address, Bartlett expresses his firm faith in the value of applied work 
in psychology as a basis for fundamental scientific advance. 


‘Incentives.’ Br. J. Psychol. 41, 122-128. 

[The Henry Sidgwick Memorial Lecture delivered at Newnham College, 
Cambridge on 19 November 1949.] 

A defence of the view that incentives have rational and not merely emotional 
significance in human behaviour. 


‘Human tolerance limits.’ Acta psychol. 7, 133-141. 
[Special issue in honour of Géza Révész on his seventieth birthday.] 


[Unsigned] ‘Psychology at University College, London: Sir Cyril L. Burt.’ 
Nature, Lond. 165, 711. 


‘Programme for experiments on thinking.’ Q. J. exp. Psychol. 2, 145-152. 

[A version of a paper read on 22 July 1950 to a meeting of the Experimental 
Psychology Group in Cambridge.] 

Bartlett outlines his views on the nature of thinking and proposes a coherent 
series of experiments designed to elucidate it. This programme was partly 
fulfilled in his book on Thinking: An Experimental and Social Study, published 
in 1958 (see 133). 


Religion as Experience, Belief, Action. Pp. 38. London: Oxford University Press, 
1950. 
[Riddell Memorial Lectures, 22nd series, University of Durham.] 


[With N. Н. Mackworth.] Planned Seeing: Some Psychological Experiments. 
1. Visibility in the control rooms of Fighter Command. 2. The synthetic 
training of Pathfinder air bombers in visual centring on target indicators. With 
plates. Pp. vi, 76. Air Ministry (Air Publication 3139B). London: H.M. 
Stationery Office, 1950. 
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This report testifies to Bartlett’s long-standing interest in aviation psychology 
(see also 60, 61, 62, 71). Although the experiments were carried out by the 
junior author, Bartlett contributed several of the guiding ideas and was res- 
ponsible for the overall direction of the work. 


102. ‘Subjective judgements.’ Nature, Lond. 166, 984-985. 


[Report of a privately arranged discussion at University College, London, on 
14 October 1950 at which Bartlett took the chair.] 


103. ‘New light on old problems: psychology in modern society.’ Times Review of 
the Progress of Science. April 1950, p. 18. 
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104. ‘Thinking.’ Clayton Memorial Lecture for 1951. Mem. Матсћ lit. phil. Soc. 
93, 31-44. 


105. ‘The effects of flying upon human performance.’ Anneé psychol. 50, 629-638. 
[Volume Jubilaire Offert en Hommage à Henri Piéron.] 


106. ‘The experimental study of skill.’ Research, Lond. 4, 217-221. 


107. The Mind at Work and. Play. Pp. 143. 7 plates and 26 figs. London: Allen & 
Unwin, 1951. Boston: Beacon Press, 1951. 


The substance of lectures, ‘adapted to a juvenile auditory’, delivered at 
The Royal Institution during the Christmas season of 1948. Although intended 
for schoolchildren, this book embodies much of Bartlett’s thinking on psycho- 
logical issues and is delightfully written. у 


107a. Denken und Begreifen: Experimente der Praktischen Psychologie. (Trans. Carl 
Friedrich Graumann and Edeltrud Seeger.) Pp. 155. Kóln, Berlin: Kiepenheuer 
& Witsch, 1952. German translation of 107. 


107b. Ernst en Spel Rondom Ons Brein. (Trans. Walter Yzerdraat.) Pp. 167. The 
Hague: H. P. Leopold, 1953, Dutch translation of 107. 


107c. Rolig Psychologi. (Trans. Karl Hylander.) Pp. 155. Stockholm: Natur och 
Kultur, 1953. Swedish translation of 107. 


107d. La Mente Trabaja Y Juega. (Trans. Ignacio Bolivar Izquierdo.) Pp. 142. 
Madrid: Alhambra, 1954. Spanish translation of 107. 


1070. La Mente Nel Lavora e Nel Gioco. (Trans. Lionello Torassi. Pp. 173. Milan: 
Bompiani, 1957. Ttalian translation of 107. 


1071. Psihika Celoveka V Trude I Igre. (Trans. O.S. Vinogradova.) Pp. 144. 
Moscow: Izd-vo Akad. ped. nauk RSFSR, 1959. Russian translation of 107. 


108. ‘The laboratory analysis of human activities,’ In The Applications of Scientific 
Methods to Industrial and Service Medicine. Proceedings of a Conference held 
29-31 March 1950. London: H.M. Stationery Office. (Pp. 77-82.) 
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Br. J. ind. Med. 8, 209-217. 
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‘Human control systems.’ Trans. Soc. Instrum. Technol. 3, 134-142. 
‘Psychology of Behaviour.’ Critical Review of Parsons’ Springs of Conduct. 
Nature, Lond. 167, 574-575. 

[Parsons, Sir John. The Springs of Conduct: A Neuro-psychological Study. 
Pp. viii, 104. London: Churchill, 1950.) 

Foreword to Welford's Skill and Age. (Pp. iii-v.) 

[Welford, A. T. Skill and Age: An Experimental Approach. Pp. ix, 161. 
London, New York, Toronto: Published for the trustees of the Nuffield Founda- 
tion by Geoffrey Cumberlage, Oxford University Press, 1951.] 

Foreword to Pickford’s Individual Differences in Colour Vision. (Pp. xii-xiii.) 

[Pickford, R. W. Individual Differences in Colour Vision. Pp. xviii, 386. 
London: Routledge and Kegan Paul, 1951.] 

"The measurement of skill.’ Times Review of the Progress of Science. No. 1. 
(August 1951.) Pp. 6. 

‘Anticipation in human performance.’ In Essays in Psychology: dedicated to 
David Каш. (Ed. G. Ekman, T. Husén, G. Johansson and C. I. Sandstróm.) 
Uppsala: Almqvist & Wiksell, 1951. (Pp. 1-17.) 


1952 
"Time employment of the older worker. In The Worker in Industry. (Ministry 
of Labour and National Service Centenary Lectures, 1951.) London: H.M. 
Stationery Office, 1952, (Pp. 80-87.) 
‘Psychological medicine’, ‘Psychology.’ In Careers in Medicine. (Ed. P. O. 
Williams.) London: Hodder & Stoughton Medical Publications, 1952. (Pp. 66- 


69.) 
1953 


‘Psychological criteria of fatigue.’ In Symposium on Fatigue. (Ed. W. F. Floyd, 
and A. T. Welford.) London: H. K. Lewis, 1953. (Pp. 1-5.) 


"The transfer of training.’ Bull. Ass. Inf. Psychotechnique 3, 30-41. 


"The transfer of training. Bulletin of the Cambridge Institute of Education, 
June 1954, 


“Psychological effects of ageing.’ Ciba Fdn. Collog. Ageing 1, 209-213. 
‘Psychology in medicine.’ The Eagle, Camb. 56, 6-13. 

[The Linacre Lecture for 1953.] 
“Intelligence tests: assumptions, uses and limitations.’ Times Science Review. 
No. 12 (Summer 1954), p. 9. 


‘Use and value of intelligence and aptitude tests.’ In Proceedings of the First 
World Conference on Medical Education. Pp. 804. London: Oxford University 
Press, 1954, (Pp. 198-210.) 

[The Conference was held in London, 24—31 August 1953.] 
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1955 
‘Timing’: La regulacion del factor tiempo como caracteristica fundamental de 
la actividad humana, (Timing: Control of the time factor as a fundamental 
characteristic of human activity.) Кера Psicol. gen. арі. 10, 521-533. 
[Text in Spanish.] 
‘Fifty years of psychology.’ Occup. Psychol. 19, 203-216. 
[Based on two lectures given at Oxford in 1955.] 


1956 
‘Changing scene.’ Br. J. Psychol. 47, 81-87. 
[Presidential Address to the British Psychological Society, March 1951.] 
‘Training older people: an experimental approach to a social problem.’ Riv. 
Psicol. norm. patol. appl. 50, (Fascicola Giubilare), 45-54. 


‘Some experiments about thinking.’ Proc. R. Soc. B 145, 443-451. 
[The Croonian Lecture, delivered 31 May 1956.] 


1957 


Some Recent Developments of Psychology in Great Britain. Pp. viii, 92. Istanbul: 
Baha Matbaasi, 1957. 6 lectures delivered at Istanbul University in 1956, and 
two others also given in Turkey. The pamphlet contains a Turkish translation 
(pp. 1-44), introduced by Dr Mümtaz Turhan, and the English version (pp. 45- 
92), introduced by Dr W. R. Miles. 


*Recent advances in knowledge about hearing’. New Scientist 4, 557-559. 
(No. 90, 7 August 1958.) 


“Laboratory work on fatigue.’ Roy. Soc. Health J. 78, 510-513. 

[Contributed to a Symposium on Fatigue, and read to the Occupational 
Health Section at the Eastbourne Health Congress on 1 May 1958.] 
Thinking: An Experimental and Social Study. Pp. 203. London: Allen & Unwin, 
1958. New York: Basic Books, 1958. 


[2nd impression, 1964, Paperback edition; London: Unwin University Books, 
1964]. 

Bartlett's last book represents in some ways a sequel to Remembering (see 49) 
and in others a development of his ideas about sensorimotor skills developed 
during and after World War II (see 71, 84, 85, 101, 106, 125). 
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Charles Samuel Myers (1873-1946). In The Dictionary of National Biography, 
1941-1950 (ed. L. С. Wickham Legg and E. T. Williams). London: Oxford 
University Press, 1959. (Pp. 613-614.) 


1960 
‘Karl Spencer Lashley, 1890-1958.’ Biogr. Mem. Fellows R. Soc. 5, 107-118. 


‘A reply to Dr Kristof.’ Z. exp. angew. Psychol. 7, 165-166. 

[Dr Walter Kristof’s paper ‘Die Propellertàuschung als Effekt strobosko- 
pischer Beleuchtung’ is in the same volume, 162-164.] 
Opening Address to the 1960 Conference on the Care of the Deaf. Pp. 56. 

[Held at Church House, Westminster, 5-7 October 1960.] (Pp. 5-9.) 


1962 

"The future of ergonomies.' Ergonomics 5, 505-511. 

[Ergonomics Research Society Lecture for 1962. Given at Loughborough on 
9 April 1962.] 
"The way we think now.’ Psychol. Beitr. 6, 387-394. (Essays presented to Pro- 
fessor Wolfgang Kóhler on the occasion of his 75th birthday, 21 January 1962.) 
Alucination. Revta Psicol. gen. арі. 17, 235-246. 

[Communication presented to the Seventh Annual Meeting of the Sociedad 
Española de Psicologia, Madrid, May 1961. Text in Spanish.] 


‘The outlook for Flying Personnel Research.’ In Human Problems of Supersonic 
and Hypersonic Flight (ed. A. B. Barbour and H. E. Whittingham). Pp. 592. 
London: Pergamon Books, 1962, (Pp. 3-8.) 

[Proceedings of the Fifth European Congress of Aviation Medicine, London, 
29 August to 2 September 1960.] 


[With S. M. Naudé, A. B. Van der Merwe, and C. Murchison.] ‘Simon Biesheuvel.’ 
Psychol. Afr. 19, 3-13. 


‘On getting and using information. Chapter IX in What the Human Race Is 
Up To (ed. Naomi Mitchison). London: Gollanez, 1962. (Pp. 145—155.) 


1963 
‘Propaganda and technique of mass persuasion.’ Financial Times 11 February 
1963. 

1965 
"Thinking. Chapter XII of Introduction to Psychology (ed. James O. Whitaker. 
Contributory authors: Frederic Bartlett; S. M. Luria; Russell Sergeant; Robert 
D. Meade; Muzafer Sherif and Carolyn Sherif). Pp. xxiii, 631. Philadelphia, 
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‘Remembering Dr Myers.’ Bull. Br. psychol. Soc. 18, 1-10. 
[The first Myers Memorial Lecture, delivered in Cambridge on 8 November 
1964.] 
A perceptive memoir of Dr Myers and his varied contributions to psychology 
in Cambridge and further afield. 
1966 


[Obituary] ‘Baron Michotte Van Den Berck (1881—1965).’ Bull. Br. psychol. Soc. 
19, 35-37. 


‘Some remarks about skill.’ Manpower and Applied Psychology 1, 3-7. 
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List of Abbreviations 
APU Applied Psychology Unit (Medical Research Council), Cambridge. 
FPRC Flying Personnel Research Committee. 
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Department of Defence (U.S.A.), Panel on Human Engineering and 
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MRC Medical Research Council 
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Psychology, war and post-war research in the Royal Air Force. FPRC 7 (a). 


‚ Temperamental characteristics and flying ability. FPRC 7 (b). 
- Medical examination of flying personnel. (Report by sub-committee.) FPRO 


17 (R). 


. Pre-seleotion of air crews. ЕРКО 58. 
. The Reid Apparatus for testing ability to learn to fly (evaluation). FPRC 59. 


1940 
Progress report, experiments in psychological testing. FPRC 118. 


‚ Sources of error in plotting and telling map information. FPRC 124 (a). 
‚ Note on Morse training in signalling. FPRC 124 (b). 


Experiment on flying fatigue. FPRC 126. 
Proposed revised procedure for Selection Board. FPRC 139. 


Elementary Flying Training Schools, Instructors’ assessments (attempt to 
obtain uniformity). FPRC 140. 
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R.A.F. flying accidents, notes. FPRC 226 (R). 
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. Selection of radio and wireless operators. FPRC 281. 
. Benzedrine: conclusions and recommendations. FPRC 308. 
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. Recruitment, selection and training of sector controllers. FPRC 403. 
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510 


187. 


188. 


189. 


190. 


191. 


192. 


193. 


194. 


195. 


196. 


197. 


198. 


199. 


200. 


201. 


А. D. Harris AND О. L. ZANGWILL 


1952 
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PROBLEMS AND PROGRESS IN PHYSIOLOGICAL 
PSYCHOLOGY* 


By L. WEISKRANTZ 
Department of Experimental Psychology, University of Oxford 


The general aims of physiological psychology research are set out. It is argued that theoretical 
accounts of behavioural mechanisms that ignore physiological findings may be in danger of being 
irrelevant. There are inherent methodological difficulties in conducting brain and behaviour 
research, but these are not insuperable and are sometimes misinterpreted. Progress is made 
generally when a number of different technical approaches can converge on the same question. 
Aside from the advantages of pursuing brain and behaviour work for the understanding of 
basic mechanisms, some possible practical benefits are discussed, especially in the context of 
scientific financial policy. Two broad classes of possible therapeutic procedures for treatment of 
brain damage are discussed. 


The task of psychology is to understand why we and our fellows behave as we do - 
and by our fellows I include animals as well as men. What makes us tick? Now there 
are many approaches to this formidable goal, and many arguments. But I suppose 
that most of us would agree that we behave as we do because of what is going on inside 
us. There are a variety of ways of describing what goes on inside us. Some of these 
ways are popular but are quite deceptive because they tend to be circular, or at 
least elliptical, as when we say that mothers look after their offspring because of the 
maternal instinct. Of the non-circular explanations, there are perhaps three main 
species. The first is based on introspection. We say that we are nasty to John 
because we are seething with annoyance over something he said to us yesterday. The 
second type of explanation is based on various possible theoretical constructions, as 
when it is claimed that we see various types of optical illusions because of a mis-scaling 
of two-dimensional patterns in terms of three-dimensional constructs. The third type 
of explanation is based on the fact that we possess an exquisitely organized nervous 
system which is connected to all the sense organs with which the world impinges upon 
us and to all the muscles by which we impinge on the world. We say that sexual 
arousal occurs because certain structures in the brain are sensitive both to circulating 
hormones and to certain types of sensory stimulation. 

It would take us too far afield to say which of these three species is preferable. 
Philosophers have been arguing about the matter for hundreds of years, and coming 
from Oxford I do not imagine they will reach agreement on the matter in the near 
future. Let me just say that Т am especially interested in the third type of explanation, 
and not unnaturally I believe that it is the most fundamental in the sense that I 
believe that the other two types ultimately will be accounted for in terms of it. Of 
course there are different practical difficulties associated with each of the approaches, 
so that it may bemore difficult to adopt one than another at a certain stage of develop- 
ment of a particular problem. For example, when we cannot actually measure what 
is happening in the brain we may be forced to construct theories. But leaving aside 

* Based on the Presidential Address, Section J, British Association for the Advancement of Science, 
delivered at the Leicester Meeting, 6 September 1972. 
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these questions of general strategy and of preference, I would like to concentrate here 
on how one studies the interrelationships between brain activity and behaviour, 

There are, however, some psychologists who would argue that it is not only un. 
necessary to study brain activity, but that in a way to do so is no more than a trivial 
exercise. According to such a position, the important goal is the formulation of a 
truly ‘structural’ model of the mechanisms that underlie behaviour, and this is to be 
achieved in the form of a mathematical construction or a flow-diagram or some other 
logical conceptualization that will account for the regularities of behaviour itself, For 
example, it might be thought an adequate account of certain aspects of memory if we 
can construct boxes labelled ‘short-term’ and ‘long-term’ memory and specify the 
relationships that must obtain between the boxes. No matter, according to such a 
view, that the real creature is built up of neurones and blood and other messy juices. 
The important task is to discover the principles of construction of the creature, not 
just what materials happen to embody those principles. Once the principles are known 
the organism or the machine could be built from a variety of materials or hardware. 

Undoubtedly this position has a certain appeal, especially to students who might 
otherwise feel compelled to learn the details of, say, the anatomical connexions of 
the brain. In one sense it does not matter whether the eye connects with one bit of the 
brain or some other bit provided we can say that whatever it is, it must be carrying 
out a certain job according to certain rules, or whether or not different sense receptors 
have different shapes; or whether high sound frequencies stimulate the apical or the 
basal portion of the basilar membrane. These are details, not matters of principle. We 
need not sully our clarity of thought or impair the comfort of the armchair with the 
sheer drudgery of having to learn about them. 

There are at least two reasons why in my opinion such a position might be in- 
appropriate. First, we have all too many examples in psychology of two logical 
models starting from quite different, even contradictory, assumptions, and yet 
fitting the empirical facts equally well. Even in physics one can translate from wave 
into quantum theories of light. Which theory one chooses turns on matters of pre- 
ference and aesthetics, or at best on grounds of parsimony where it is not all that easy 
to calculate degrees of parsimony. The second objection is that it is possible for a 
structural model to make correct predictions and yet be fundamentally wrong because 
it ignores the details of internal bodily events. 

There is a nice example from recent developments in the electrophysiology of the 
visual nervous system. For decades theorists have attempted to produce a theory of 
pattern perception that fits mammalian visual behaviour, so far in fact without 
complete success. But some of these models work very well within their self-imposed 
limits, and do indeed specify the kind of output that ought to result from an input 
to the eye if the models were behaving like a real biological visual nervous system. 
Thus, for example, various types of networks in which hypothetical travelling waves 
flow so as to transform a spatial pattern into a temporal pattern not only can ‘dis- 
criminate’ (i.e. yield different outputs for different inputs) many of the patterns that 
children can discriminate, but also make the same confusions of mirror-image 
patterns that children make. With the advance of recording techniques, however, it 
is clear that the real nervous system is different from any model previously put 
forward, at least as far as I am aware. It is not that any of the models necessarily 
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gives the wrong predictions ; it is merely that none has the correct logical structure — 
the real nervous system simply is not put together in the way suggested by the models. 
Т do not want to suggest that the physiologists have given us the final answer about 
the mechanism of pattern discrimination — far from it — but modern research makes 
it clear that visual cortex cells are ‘tuned’ to unique features (Hubel & Wiesel, 1962) 
or to spatial regularities (Campbell ef al., 1969) in the retinal image, and that coding 
is not, at these stages at least, a spatial-temporal transform. And we could not know 
this without delving into the nervous system itself. 

But if we are a collection of cells and juices by which we are controlled, why not 
simply give an exhaustive account of our internal happenings and states? That 
ought to tell us what makes us tick. But will it? I doubt it. If models are in danger of 
being cast-offs if they ignore physiology, a study of physiology that ignores psycho- 
logy is also in a weak position. One reason is purely practical. The primate nervous 
system contains at least 101° neurones. Treating each merely as an on-off switch, these 
can assume more possible states than there are particles in Eddington’s universe, and 
therefore it seems unlikely that an exhaustive account could ever be made. Partly 
for this reason, but also for a deeper reason, until we know what the organism as a 
whole does behaviourally, it is difficult, perhaps even impossible, to say how it is 
achieved physiologically. Who could say, merely by examining it as carefully as 
possible for as long as he wished, with electrodes or on a dissecting slab, that a human 
brain was capable of controlling language or thought? On the contrary, now that we 
are beginning to learn the properties of human language the physiologist might get a 
clue as to what kind of process to look for. 

Even when the physiologist knows in rough terms what functional category his 
observations are relevant to, there is a difficulty in knowing whether they are either 
necessary or sufficient for the function in question without studying the creature as 
a whole. For example, let us return to the question of pattern discrimination once 
again. The feature detectors that have been isolated so far in the mammalian visual 
cortex are exquisitely tuned to edges and lines of a particular orientation (Hubel & 
Wiesel, 1962). The discovery of these propertie sof cells in the visual cortex is one 
of the exciting breakthroughs of modern electrophysiology. But they are patently 
insufficient to account for the properties of pattern vision, because we can recognize 
patterns independently of their orientation, within wide limits, and independently of 
their size as well. Whenever a pattern is rotated an entirely new set of units is stimu- 
lated, and yet we do not see a new pattern. Hence some additional mechanism is 
required, and it is the behaviour of the whole animal that tells us that it is necessary 
and suggests to us, if we are fortunate, what sort of mechanism to look for. 

Not only are the units not sufficient, we are not even certain whether they are 
necessary. The only units that are so exquisitely tuned to orientation in the visual 
system, as far as we know, lie in the cortex. And yet by rearing the animal in special 
conditions, it has been shown that the units change their statistical properties in an 
important way (Hirsch & Spinelli, 1970; Blakemore & Cooper, 1970). It is too early 
to say whether the behaviour of the animal itself changes to a corresponding degree ; 
in fact, its visual capacity is still remarkably well preserved (Hirsch, 1972), Indeed, 
We can remove the visual cortex from the monkey entirely and, as we shall see, the 
animal still seems capable of seeing shapes, at least in some senses of the word. This 
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conclusion, again, can be derived only by studying the behaviour of the animal 
without visual cortex. I believe that the specification of what aspects of physiological 
findings are necessary and sufficient for psychological function demand the study of 
psychology in conjunction with physiology ; there is no detour that will successfully 
get around this. When we turn to an equally fashionable, but much more complex 
area of study, namely that of memory, similar points can be made and must be made 
much more insistently. 

The position we have reached so far, then, is that the structural models, no matter 
how ingenious they are and even when they appear to work, are in danger of being 
irrelevant potential cast-offs if they ignore the internal workings of real creatures, 
The physiologist is not merely studying the embodiment of logical structure. On the 
other hand, the relevance of physiological knowledge to mechanisms of behaviour 
cannot be assessed without the study of behaviour itself. Therefore, if we want to 
advance in our understanding of mechanisms of behaviour it is necessary to study 
physiology and behaviour conjointly. I want now to turn to some general methodo- 
logical points about such work, and then finish, given that we appear to be living ina 
Rothschild era, with some comments about its practical utility. 

There are only two main types of strategy open to us in the study of brain and 
behaviour, and both involve certain difficulties. The difficulties, I believe, are in- 
evitable and had better be faced up to. But, fortunately, they are not overwhelming 
if one knows what is and what is not possible. 

If we consider a real behaving organism, it obviously is a box with certain elements 
sensitive to the outside world and with certain components that produce movements 
to which the outside world may or may not be sensitive. The problems of empirical 
psychology can be reduced, through longer or shorter routes, to the laws of responses 
under given environmental conditions and with a given history of the creature. In 
physiological psychology we attempt to understand and predict these empirical 
regularities among observable events in terms of what goes on inside the box. We can 
either control the inputs and measure the outputs, and simultaneously attempt to 
discover what is going on inside; even though it is not strictly logically correct, as a 
shorthand I shall refer to this case as the brain as a dependent variable. Or, alter- 
natively, we can manipulate the inside of the box and see what effect this has on the 
observable behaviour in a known environmental situation. As a shorthand I shall 
refer to this as the case of the brain as an independent variable. In some instances we 
can combine the two procedures. 

When the brain is a dependent variable we attempt to measure changes in it that 
occur in conjunction with behaviour by, say, recording its electrical activity or by 
studying changes in the composition or distribution of various biochemical com- 
pounds. This type of study is correlational, and can never be more than correlational. 
Some of the correlations are impressive and intriguing, as that between various EEG 
measures and behavioural states of arousal and sleep. Or between single cells that 
fire in the basal ganglia in conjunction with certain types of limb movements. Or 
when particular cells in the cortex fire when certain patterns of skin stimulation are 
applied that have been associated with reward to the animal. Or the release of hor- 
mones from the pituitary when we are punished or stressed; and so forth; many 
examples can be found in standard physiological psychology textbooks. I do not 
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wish to belittle the importance of these findings, but to put them in their proper 
context by pointing out two limitations inherent in any correlational statement. The 
first is especially acute in physiological psychology: it is trying to determine pre- 
cisely what is correlated with what. The stream of ongoing behaviour is invariably 
complex, and from this there is no escape. The complexity stems not only from many 
events going on simultaneously and non-independently, but also because some of 
these events are organized in feedback loops so that a particular response alters the 
stimulus inputs that further alter the responses. Because of this complexity it is 
possible to draw the wrong conclusions from a superficially clear correlation. One 
well-known cautionary tale comes to mind. It was reported several years ago that 
the amplitude of electrical signals in the cat’s optic thalamus gradually diminished 
as light flashes were repeatedly presented to cats (Hernández-Peón et al., 1958). Tt 
was argued, quite reasonably, that there must be some downstream mechanism that 
helped to damp down signals that were gradually found by the animal to be un- 
important. Theories were advanced that habituation to stimuli was mediated in part 
by an efferent control of sense organs. Later, however, it was shown that with 
repetition of the stimuli, and as the cat grows sleepier and sleepier, the pupils 
gradually constrict. When the pupils are kept dilated by atropine the attenuation 
effect disappears (Fernández-Guardiola et al., 1961). 

The second limitation inherent in any correlational statement is obvious and well 
known — that correlation does not entail causation. A change found in the brain in 
association with a particular behavioural situation may be an epiphenomenon or an 
unimportant by-product. There is a standard method of checking on this, which is 
sometimes but not always open to us in physiological psychology — it is to attempt to 
bring about the change independently by some manipulation and see whether the 
associated behaviour invariably ensues, or to sever a pathway in which a change has 
been found and see whether the behaviour fails to occur or is attenuated. And this 
takes us to our second category — the case of the brain as an independent variable. 

When we deliberately manipulate the brain directly, as with electrical stimulation, 
or chemical injections, or by lesions, there are also inherent methodological difficulties. 
The major one is that such manipulations are disruptive and abnormal (Gregory, 
1961). Our task is to attempt to infer what goes on in the normal brain from the 
imposition of the abnormal state. If we remove a portion of the frontal lobes and 
discover that the animal now tends to look to one side, does this mean that the intact 
frontal lobe normally inhibits such a tendency? Obviously such a direct inference does 
not follow, although it is a possible inference. There is a second difficulty which 
applies more directly to the brain than to simpler devices, which is that only rarely 
is it possible to disrupt a particular behavioural capacity completely by a brain 
manipulation, except when we are in a region that is very close to the direct inputs 
to and outputs from the brain. For example, we know of lesions in the brain that 
interfere with perceptual learning with great specificity and reliability (Mishkin, 
1972); however, learning is still possible – it is just much slower. Even when we 
remove regions quite close to the input we find a surprising degree of residual capacity. 
If we remove the whole of the visual cortex of the monkey, it can nevertheless display 
impressive visually guided behaviour (Weiskrantz, 1972). If certain small nuclei are 
damaged in the hypothalamus, animals have great difficulty in regulating their food 
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intake, but gradually if nursed they recover even though we can be certain that the 
nerve cells themselves do not regenerate (Teitelbaum & Epstein, 1962). In these сазев 
it is reasonable to assume that the remainder of the nervous system has some Spare 
capacity. Most cerebral systems have a multitude of parallel pathways and shunts, 
Sometimes, as in the visual system, these can be demonstrated anatomically and/or 
electrophysiologically. In other cases they can only be inferred. For example, in the 
case just cited of recovery from hypothalamic lesions, once the animal has recovered 
the deficit can be reinstated by imposed cortical dysfunction (cortical spreading 
depression), whereas in the control animal that never had a hypothalamic lesion the 
cortical dysfunction is relatively harmless so far as food intake is concerned (Teitel- 
baum & Cytawa, 1965). Thus there are approaches to the question of parallel path- 
ways and shunts, but it must be stressed that ‘approaches’ is the operative word, 
Our interpretations of the effects of brain manipulations on behaviour must concern 
themselves not only with what the dysfunctional part of the brain used to do but 
also what the rest of the brain is capable of doing in its absence. 

I have stressed the methodological difficulties so much that perhaps you wonder 
how anyone can withstand the frustration of being a physiological psychologist. An 
increasing number of persons are nevertheless strongly drawn to the field notwith- 
standing the difficulties. They are drawn for a number of reasons, not the least of 
which is the position from which we started — that they find it even more frustrating 
to try to understand how we tick by alternative routes. But there are positive reasons 
as well. First, information in the physiological psychology field is gradually cumula- 
tive, unlike that in theoretical psychology. There are few things as dusty and passé 
as theories that have been shown to be wrong, and psychology has more than its fair 
share of such cast-offs. As we accumulate more and more information in physiological 
psychology, certain explanations become more and more compelling. And the way in 
which they become compelling is when there is a perfect consistency between our 
observations with the brain as a dependent variable and with the brain as an inde- 
pendent variable. If, for example, we record changes in a localized region of the brain 
in association with food intake, and when lesions in that part of the brain, and only 
that part of the brain, alter hunger it is reasonable to conclude that we have located 
an important control centre and can begin to investigate its properties. When it is 
found that certain emotional states cause changes in firing patterns in a particular 
region of the brain, and when those same firing rates, if artificially imposed on that 
region by electrical driving, can cause just the same emotional states, we can reason- 
ably infer that we have isolated a control mechanism for that type of behaviour 
(Gray, 1972). Increasingly our techniques are allowing us to zero in on a question 
from a variety of routes, and it is the convergence of all of these routes and the 
consistency of the observations with each other that lead us to believe that we are 
making progress. And when there is an inconsistency, it leads to more experiments, 
not to the discarding of a whole line of attack. The physiological psychologist plays 
the role of a detective seeking his leads wherever he can, by correlating and by mani- 
pulating. Unlike a real-life detective, he never secures a written confession, but no 
one in science ever does. One need not be satisfied with mere circumstantial evidence. 
As the evidence dovetails more and more completely, and as gaps are filled in, one 
can predict and control the phenomena increasingly to the point where the practical 
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benefits or dangers become potent, as in the case of intracranial reward, and above 
all we feel increasingly that we understand — and that it what the exercise is about. 

Finally, there is one other issue that is somewhat unnaturally forced upon us by 
the contemporary polities of financial support of science. What are the practical 
benefits of work in physiological psychology? It would be hypocritical to assert that 
this is the main motive of many of us who work in this area of research, rather than 
to seek understanding for its own sake. But no one who has had any exposure to the 
neurological clinic can fail to be sobered by the depressing irreversibility of symptoms 
associated with damage to the central nervous system. Brain damage does not repair 
itself. With the increase in sophistication of medical and psychological assessment 
techniques no doubt damage will be diagnosed earlier and with greater precision, 
and prognosis will be plotted more accurately. But can any more direct therapy be 
applied? Perhaps one day we will know how to encourage the mammalian nervous 
system to behave like that of amphibia — that is, to show regeneration when damaged 
- but until then there are only two possible alternatives for helping anyone with a 
damaged part of the brain. The first is replacement therapy, the other is substitution 
therapy. 

Virtually the only kind of replacement therapy available today is chemical. Trans- 
mission between nerves is entirely chemically mediated, but mysteriously there seem 
to be a large number of different types of chemical transmitters, and different regions 
of the brain sometimes appear to have different transmitters. The most dramatic 
instance of chemical replacement is in the recently developed treatment for Parkin- 
son's disease. It has been known for some time that this severe motor disturbance is 
associated with pathology of the substantia nigra and basal ganglia of the brain, but 
only more recently has it been found that these structures appear to use a putative 
transmitter known as dopamine. This discovery stemmed from the development of 
new histochemical fluorescent techniques that allow one to identify the regions of the 
brain where some of the putative transmitters are concentrated. Also, it was known 
from the psychiatric clinic that one of the early tranquillizers, reserpine, sometimes 
induced Parkinsonism-like symptoms; in animal experiments it was shown that 
brain dopamine was depleted by reserpine and also that the reserpine motor syndrome 
could be reversed in animals by L-dopa, a precursor of dopamine. All of various 
strands combined to form a rational therapy for the treatment of Parkinsonism. 
Dopamine itself will not cross the blood-brain barrier, but its immediate amino-acid 
precursor L-dopa does, and oral doses of L-dopa have a powerful therapeutic and often 
dramatic effect in many (but not all) patients (for review, cf. Calne, 1970). 

The success of L-dopa therapy undoubtedly will stimulate the search for possible 
replacement therapies in other forms of neuropsychological disorders. There has 
been speculation for some time, of course, that certain forms of mental illness may be 
associated with metabolie disorders of neural transmission, but the drug treatments 
now available were discovered mainly by trial and error or were deliberately produced 
as variants of such compounds. Nevertheless, it may be significant that those drugs, 
for example, that most effectively control schizophrenia have in common that they 
lead to an increased produetion and turnover of eatecholamines (Snyder, 1973). 
However, we are quite ignorant of which pathways, if any, are critically involved in 
Psychotic disorders and there are alternatives to the catecholamine hypothesis in 
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this complex area of research; but one can predict confidently that new com 
increasingly will be developed and interpreted in terms of metabolic properties 
specific putative CNS transmitters. The advances in histochemical techniques for. 
locating different transmitter pathways will certainly be an integral part of these 
developments. " 

But when we can find an association between pathology in specific brain sites 
psychological dysfunction, the prospects for chemical replacement become exciting, 
One candidate, for example, would be the severe anterograde amnesic states asso- 
ciated with medial temporal lobe lesions or with long-standing states of aleoholism 
or malnutrition, as in Korsakoff’s psychosis. There are various alternative theoretical 
views as to the basis of the disorder, which is characterized by a pronounced difficulty 
in the retention of new experiences, e.g. that it is a ‘failure of consolidation’ (Milner, 
1968), an impairment in recognition (Gaffan, 1972), or a retrieval difficulty (Warring- 
ton & Weiskrantz, 1970). Whatever view one adopts, if it turned out that the medial - 
temporal cortex, hippocampus, and anatomically related structures were neuro- 
chemically distinct there would be a prospect for rational replacement therapy. - 
Other associations that have been experimentally established include, for example, 
the link between lateral and medial hypothalamic lesions and disturbances of hunger, 
and there already has been a considerable amount of work that suggests that the 
‘hunger-driving’ system neurones are adrenergic (Grossman, 1962). One should not 
underestimate the complexities and difficulties, but it is at least possible that we are 
entering an era in which rational replacement therapy will transform the clinical 
neurological scene. 

By substitution therapy we mean using alternative pathways in the brain to 
compensate for damage. There is reason to believe that this occurs more or less - 
spontaneously to a limited extent in some neurological conditions; recently, however, 
we have seen instances where it seems that the recovery is by no means spontaneous 
or inevitable but depends critically on specific experience and training. For some 
years we have been interested in the effects of damage to the visual cortex in monkeys. 
If all or almost all of the visual cortex is removed, monkeys are not blind but tend 
to respond to the sum total of visual stimulation irrespective of its distribution in 
space or the exact stimulus properties. It has been widely believed for many years 
that this was the best such an animal could do. Recently, however, my colleague, Dr — 
Humphrey, found he could retrain such monkeys so that they could respond to the à 
spatial distribution of lights by rewarding them for touching anything in their 
environment which they could detect visually. Gradually the animals improved until 
they became quite adept at avoiding obstacles placed randomly in an open field - 
(Humphrey & Weiskrantz, 1967; Humphrey, 1970). And we now know that the 
monkeys locate even very briefly presented stimuli (cf. Weiskrantz, 1972, for review). 
This surprising degree of recovery required special training and did not occur spon- 

taneously. One hypothesis about their recovery is that it depended upon the animals _ 
using eye fixation responses mediated by a pathway that runs in parallel to the опе 
we severed and which ends up in the midbrain. Recently, Póppel and his colleagues 
at M.I.T. (Póppel et al., 1973) have claimed to demonstrate that human subjects 
with occipital cortical damage show such fixation responses to stimuli in the 80- 
called blind portions of their visual fields, even though the subjects deny that they | 
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have this capacity, and have had years in which to discover it for themselves. We 
also know now that human subjects can be trained to use ocular-muscular feedback 
information to report accurately the position of their eyes (Skavenski, 1972), and so 
perhaps such patients, like the monkeys, can be trained to locate visual events even 
though they are ‘cortically blind’. 

These examples of replacement and substitution therapy are, admittedly, little 
more than crumbs in a state of neurological hunger, but the point I wish to make is 
that all of them have emerged somewhat accidentally and unexpectedly from basic 
work concerned with questions of understanding basic mechanisms. If one could have 
predicted them there would have been no need to do the research. Any of the 
patients with Parkinson's disease who has been found such blessed relief with L-dopa 
treatment has the right to wonder if he would have been helped by a research policy 
that sacrifices basic research for so-called applied research. It is just where the prob- 
lems seem so intractable, but so massive — after all, we almost all of us sooner or later 
end up with brain damage — that we need whatever help we can get from whatever 
source, even when it occurs by serendipity. At any rate, if physiological psychology 
in its quest for understanding how we tick can make any contribution to important 
social, medical and personal problems that have a basis in abnormalities of brain 
function, it will be a source of intense gratification to those who are engaged in the 
quest. But our main interest is in understanding how we tick, and can anyone find a 
problem that is of greater interest or urgency? 
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' USE OF THE d' STATISTIC IN INTERPRETING THE NATURE 
OF PROACTIVE INTERFERENCE IN SHORT-TERM MEMORY 


By J. D. INGLEBY 
M.R.C. Unit on Environmental Factors in Mental and Physical Illness, London* 


A model of the response process based on signal-detection theory (Tanner & Swets, 1954) was 
used to analyse PI effects in three different tests of short-term memory. The focus of interest was 
the effect of interference on the variable d', when the latter is used as a measure of retention 
theoretically independent of response bias. Three experiments used varying conditions of 
interference and varying types of recall test: it was found that d’ was unchanged, or slightly 
raised, for an item which had previously been learned in the same serial position. If, however, 
the item had occurred previously without being memorized, the effect was to lower d’, i.e. to im- 
pede learning. A response bias existed in all experiments towards items previously presented. 


Theoretical debate about proactive interference, i.e. the impairment in efficiency 
of recall caused by material presented in advance of the material to be remembered, 
has recently been centred on the implications of its occurrence in short-term memory. 
That it does occur in STM is now established (see, for example, Murdock, 1961; 
Keppel & Underwood, 1962): what this implies is that, contrary to the decay theory 
of STM (Brown, 1958), interference in STM does not operate solely by distracting 
the subject from the processes of rehearsal, since such effects can presumably only 
be initiated after presentation of the item to be remembered. Conrad (1960) qualified 
this objection, however, by demonstrating that although more recent material pro- 
duces more intrusion errors, i.e. it influences the type of errors made, it does not 
affect the total error rate. 

The present paper sets out to clarify the argument by bringing to the data a 
different analytic approach, using a model of the response process based on signal- 
detection theory (Tanner & Swets, 1954), which has recently found many applica- 
tions in the study of memory (see, for example, Egan, 1958; Norman & Wickelgren, 
1965; Murdock, 1965; Wickelgren & Norman, 1966; Ingleby, 1969; Broadbent, 1971; 
McNicol, 1972). The advantage of this approach is that it enables us to distinguish 
the efficiency with which information about an item’s occurrence is stored from other 
factors affecting its recall. These factors may be separated by using the following 
model of the response process. At recall, each possible item has a certain ‘response 
strength’ : this will be made up of two basic components — firstly the ‘bias’ each item 
has regardless of whether or not it was presented in the current trial, and secondly 
an increment (d’ in detection theory) received only by the item or items actually 
presented. In order to quantify the factors of ‘bias’ and ‘increment’ we need only 
add the assumption that response strength shows normally distributed random 
fluctuations. 

In the past, the effect of an item’s occurrence in a previous trial, i.e. proactive 
interference, has only been measured in terms of the overall percentages of correct 
responses and intrusions: the present approach makes it possible to break down the 
effects of PI into several more distinct parameters, whose behaviour may be easier 
to interpret theoretically. Specifically, we can measure the effect that a previously 
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EXPERIMENT I 


This experiment analyses in more detail the situation studied by Conrad (1960) 
who measured immediate recall of eight-digit numbers, varying the interval between 
trials from 10 to 40 sec. Conrad found that although serial-position intrusions (ie 
erroneous recall of the item occupying the same serial position in the previous trial) 
increased as the gap between trials was reduced, the total percentage correct re: 
mained the same; he therefore concluded that proactive interference determines the 
type of errors a subject makes, but does not cause forgetting. 

In so far as interference theory would predict a fall in percentage correct, Conrad's 
result conflicts with that theory: but our interest here is in the specific, rather than 


Conrad’s data, as they stand, enable us to infer a bias in favour of this digit, since 
PI creates more intrusion errors: they also suggest that overall, the increment in 
Tesponse strength produced by presentation of an item has increased — since this 
would be necessary to hold percentage correct constant while increasing the bias 
towards one item. They do not, however, enable us to compare the increment para- 
meter of the digit correct on the preceding trial with the same parameter averaged 
over the other nine digits. (To do this it would be necessary occasionally to present 
the same digit in the nth serial position on two successive trials, which Conrad 
disallowed.) 
Method 

Each trial involved writing down an eight-digit number immediately after it had been read out 
from a tape-recording. The numbers were preceded by a warning signal, and read in a monotone 
at the rate of 2 digits/sec.: the experimenter ensured that subjects only started writing at the 
and covered up their responses with a card | 


. There was a gap of either 10 sec. or 25 sec. between 
е subjects’ actual responses. 
Stimulus material 

The eight-digit numbers were compiled from a list, of random numbers, using the digits ү. 
numbers containing repetitions or ascending runs (e.g. 567) of more than two digits were dis- 


carded, for the sake of uniform difficulty. Presentation of the same digit in the same position of 
two successive numbers occurred at the chance rate of one in ten. 
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Schedule 

Each test list contained 20 numbers in each condition (10 and 25 sec. interval), conditions 
being grouped in alternating blocks of five which were balanced between lists for primacy. The 
lists took about 20 min. to complete: subjects were given one or more on separate days according 
to their availability, yielding between 160 and 640 responses in each condition (mean = 323). 
‘An initial practice list was given, without knowledge of results. Eighty-five subjects were tested, 
67 housewives and 18 naval ratings, comprising an age range of about 17-55. 


Analysis 

In a freo-recall situation, it is not possible to analyse the results of an experiment according to 
the detection-theory model: performance can be calculated from given parameters, using & 
rather elaborate set of equations (see Ingleby, 1969), but it is not practical to calculate para- 
meters from a given performance. Fortunately, Luce’s choice model (Luce, 1959) is a simple 
two-factor model which serves as а very good approximation, if we label Luce's & the increment 
parameter and v the bias parameter. As MeNicol (1972) describes, the similar behaviour of these 
two models is easy to understand — in the case of simple detection or recognition-memory with 
a single probe — їп terms of the similarity between the normal and logistic distributions: it 
should be pointed out, however, that in many-alternative forced-choice or free recall tasks (such 
as the present experiment), the correspondence is merely accidental, because Luce’s model does 
not, in these cases, describe the behaviour of a detection-theory model with logistio instead of 
normal distributions. Nevertheless, the author (Ingleby, 1969) has established by computer 
simulations the type of error which may arise when using Luce's formulae as an approximation 
to detection theory; McNicol (Chapter 6) describes both the divergences, and the way Luce’s 
formulae are derived. 

In this experiment, we wish to calculate a and v for the digit which was correct in the previous 
trial (the ‘previous’ digit) and for the nine others. To do this we need to know the rate of occur- 
rence of the following contingencies: (а) previous digit presented for memorizing and correctly 
recalled; (b) previous digit presented, but not correctly recalled; (c) other digit presented, 
previous digit erroneously recalled (intrusion) ; (d) other digit presented, and correctly recalled ; 
(е) other digit presented but not correctly recalled (and no intrusion). 

The equations for the underlying parameters are then (averaging over all the ‘other’ digits): 

о (bias towards previous digit) = ele, 
a (increment for other digits) = 84е, 
a’ (increment for previous item) = 9ае[8Ьс. 

When this analysis is performed for individual subjects, a problem arises in the case of the 
subjects who score zero in categories b, c or e, and thus give rise to values of infinity for certain 
parameters. If these subjects were eliminated en bloc, the results could be seriously misleading, 
since such scores are closely related to the effect under study. An unrelated criterion, total per- 
centage correct, was therefore applied: retaining only subjects who scored less than 85-4 per cent 
eliminated all 40 subjects with zero scores, plus 24 others, reducing the total n from 85 to 21. 
Table 1 summarizes the main findings. 


Results 

As Conrad (1960) found, serial-order intrusions occurred at a rate higher than would 
be expected from chance, and they increased with shorter intervals between trials 
(@ < 0-02; see row 2 of Table 1). Unlike Conrad, we found a decrease in total per- 
centage correct with shorter presentation intervals (row 1). This is not necessarily 
a conflicting result: Conrad allowed subjects 10 sec. of idleness between trials, where 
we allowed only 5, which might have caused a decline simply by overloading the 
subjects. 

In terms of the parameters of current interest, it is clear that bias exists towards 
the previous item at the shorter interval (row 4). This does not add much to Conrad’s 
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Table 1. Results of Experiment I (n = 21) 


Subjects showing effect 
AUE 


Yes No NIC P 
1. Percentage correct falls with shorter 13 6 2 0-04 
interval 
2. Intrusions increase with shorter interval 16 4 1 0-02 
3. Bias exists towards identical digit 10 10 1 — 
after 25 sec. 
4. Bias exists towards identical digit 17 0 4 0-02 
after 10 sec. 
5. Increased bias with shorter interval 16 6 1 0-08 
6. Increment parameter higher for 13 8 0 == 
identical digit after 25 sec. 
7. Increment parameter higher for identical 15 6 0 0-05 
digit after 10 вес. 
8. Increase in effect on increment para- 13 8 0 ~ 
meter with shorter interval 
9. Increment parameter for identical digit 11 10 0 — 
falls with shorter interval 
10. Increment parameter for different digit 15 6 0 0-05 
falls with shorter interval 


(In this table ‘identical’ means ‘Identical to the digit in the corresponding serial position on the 
previous trial’. Significance levels in this and all subsequent tables are from a Wilcoxon matched-pairs 
signed-ranks test, two-tailed.) 


findings, however: our chief interest is in the increment parameter. At the shorter 
interval this parameter is actually higher for the previous digit than for the others 
(row 7): rows 9 and 10 show that with a decrease in the presentation interval, its 
value remains unchanged for the previously correct digit, but falls for the other 
digits. 

In interpreting these results, we must first consider the possible artifacts that may 
have produced them. Firstly, the higher increment parameter for items with a 
positive bias is not due to using Luce’s formulae to derive signal-detection para- 
meters: this source of error produces the opposite effect. (The data were, in fact, 
reanalysed using a special set of tables giving detection-theory predictions for this 
particular situation; this showed the same trends, though the accuracy of this analysis 
was necessarily poorer and the results less significant.) Secondly, other simulations 
have shown that variability in the bias towards the previous digit could not have 
produced this effect, but would rather do the reverse. Thirdly, some digits may not 
have their trace strengths sampled in recall, so that there are less than nine ‘other’ 
digits; but again, this would produce the opposite effect to that found here. 

We are left with the conclusion that the increment parameter for the digit occupy- 
ing the nth serial position on the previous trial is higher than it is for the others, and 
that this difference is due to a fall in the latter as PI increases. The theoretical 
significance of this will be discussed after all experiments have been reported. 
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EXPERIMENT П 


This experiment was identical to the last but for the following alterations: 
recognition-memory with a single probe was tested, instead of free recall; only one 
inter-trial interval was used; and because the task was easier, ten-digit rather than 
eight-digit numbers were used. 


Method 
Presentation 
A ten-digit number was read out evenly by the experimenter at the rate of 2 items/sec., with 
a gap between the two halves of the number. This was followed by a silent pause of 3 sec., after 
which a slide was presented showing the ten-digit number, with one digit in each half underlined. 
The underlined digits constituted the probes, and in 50 per cent of cases had been altered: 
subjects had to decide whether each probe was old or new. 


Stimulus material 


The ten-digit numbers were compiled from a list of random numbers, with the exclusion of 
numbers containing ascending or descending runs of more than two digits (e.g. 789 or 543). 
They were not recorded, being read out live by the experimenter who himself put on the slide 
containing the probes. These slides were made by typing numbers on to foil, which gave a white 
image of adequate clarity on the projector screen. 


Probe 


The probe digit had a 50 per cent chance of having been. altered in addition, it had a 50 per 
cent chance of being the same as the digit occupying that serial position on the last slide, in 
which case it would count as an item affected by ‘identical’ proactive interference. Probes never 
occurred in the same position on successive trials. Apart from this constraint, the serial position 
of the probes in each half of the number was randomized, and each serial position occurred 
equally often: in addition, probes identical to the previous item occurred equally often in the 
first and second halves of the projected numbers, so that any differences between ‘identical’ and 
‘different’ interference could not be ascribed to serial-position effects. It will be noted that 
50 per cent of the probes were in fact identical to the corresponding previous item, whereas on 
в chance basis only 1 in 10 could be; this correspondence was contrived at the last stage of list 
construction, by altering where necessary the relevant digit in the previous number. 

Subjects responded on a four-point scale (labelled ‘Certain New/Doubtful New/Doubtful 
Old/Certain Old’) in writing, and no knowledge of results was given after the practice trials 
were completed. They were asked to make equal use of all categories. 


Schedule 

Subjects completed six items for practice at the beginning of a list, and then performed a list 
of 40 trials with a short rest in the middle. About 15 sec. were allowed for responding, so that 
each trial took 30 sec. and each list 20 min. This gave 40 probes in each condition (‘identical’ 
and ‘different’ interference), half of which were old and half new. 

The subjects were 39 housewives from the APU panel, and were tested in two separate groups. 


Analysis 

For this single-probe recognition-memory task, & model is available corresponding directly to 
the signal-detection theory model for perception of a signal. We suppose the response strength 
of ‘new’ items to be normally distributed about в certain mean value, and that of ‘old’ items 
to be distributed likewise about a higher one. Decisions are made by comparing the response 
strength of the probe item with a response criterion, of which there will be several in this experi- 
ment, corresponding to the four levels of confidence: ‘bias’ can be conceived of as a shift іп the 
position of either the criteria or the response strength distributions. These two conceptions of 
bias cannot be distinguished in practice: our introductory definitions were in terms of the second 
one, but it is conventional to identify bias with ‘criterion shift’, and to measure the latter in 
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Table 2. Results of Experiment II (n = 12) 


Identical Different Р 
Correct ‘old’ responses 86:0 % 80-9 9% < 0-02 
Incorrect ‘old’ responses 244% 17:5 % < 0-002 
Іов,й —043 0-06 < 0-01 
d' 1:86 1:93 ш 


terms of log Ê, where f is the ratio of the heights of the ‘old’ and ‘new’ distributions at a par- 
tieular criterion, i.e. the associated likelihood ratio. The increment parameter, d’, is the distance 
between the two distributions: it can be scaled in various ways, but the convention we have 
adopted here is that originated by Clarke et al. (1959), in which the distance is divided by the 
mean of the standard deviations of ‘old’ and ‘new’ distributions, The method of calculation 
involves plotting a ‘receiver operating characteristic’ (ROC); see McNicol (1972) for details, 
In this experiment a straight line was fitted to the normalized ROC by a least-squares method, 


to reduce the 39 subjects to 12 ‘cases’. Table 2 compares the results for probes identical to the 
‘previous’ digit and for those different from it. Percentages of ‘old’ responses to old and new 
probes and values of log # are measured at the central criterion position, i.e. the division between 
‘yes’ and ‘no’ responses in answer to the question ‘is this probe old?’ 


Results 


In this experiment, although the bias towards previous digits is apparent, there is 
no significant difference in d’, One further result should be mentioned here: that 
although the normalized ROCs in both conditions were linear, as predicted by 
detection theory, their slope, for previous digits, was significantly steeper than that 
for other digits (P < 0-01). This indicates that the variance of the distribution of 
trace strengths belonging to ‘new’ probes, in this condition, is greater than that for 
‘old’ probes. No obvious explanation of this result presents itself, 


material was presented within each trial immediately before the material-to-be- 
remembered, in contrast to Expts. I and II which studied inter-trial interference. 
Alphabetical as well as numerical items were used as PI to give control conditions. 


Method 
Presentation 


ing tenes ore Presented visually on a Bina-View display, at a rate of e. 0-4 see. item. The follow- 
MU Were presented in each trial: interfering material — number to remember — shadowing = 
probe. 

Each item was Separated from the next by a blank frame. Subjects initiated each trial them- 
pis and called out all items except the probe. They were instructed only to remember the 
number. 


Interfering material 


This consisted of a pair of letters or digits repeated three times. Two items were required for 
reasons of list construction (see below): their repetition ensured a strong interference effect. 
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Table 3. Results of Experiment III (n = 20) 
Identical-different Identical-letters ^ Different-letters 


Overall n 
mean Difference P Difference Р Difference Р 
Correct ‘old’ responses 78:296 96% < 0:005 7:5 % «001 —21 — 
Incorrect ‘old’ responses 235% 189% < 0002 153% < 0:002 —36 .— 
Log,2 —031 0-91 < 0002 —047 «000 023 — 
у, 1-78 — 0:29 < 0:009  —0:18 n.s. 0-11 — 


Stimulus material 
The number to be remembered consisted of five digits, all different, avoiding ascending or 
descending runs of more than two digits. 


Shadowing 

This consisted of a string of letters, chosen from a set avoiding close visual or acoustic similarity 
to digits (FJKELMRSYZ). (The same set was used for the interfering material.) The length of the string 
was varied for each subject so as to maintain a moderate degree of difficulty throughout the 
experiment. 


Probe 

A single digit was presented, and the subject had to judge on a four-point rating scale (cf. 
Expt. II) whether or not it had been in the number to be remembered. The probe was ‘new’ on 
50 per cent of trials. In addition, it could be a digit which had been contained in the interfering 
material (in which case it was an item affected by ‘identical’ proactive interference), or one 
which had not (‘different’ interference condition): or the trial could be one involving alpha- 
betical interference only. At this point the reason for having two interference items can be 
clarified. If single items had been given, all three interference conditions being tested equally 
often, the repetition of an interference item in the number to be remembered would indicate a 
higher than chance probability that the repeated digit was to be the probe. This was indeed true 
of Expt. II; but whereas in that experiment, it is hardly likely that subjects could have re- 
membered the interference item well enough to enable them to take advantage of this (let alone 
notice it), this imbalance presents here a genuine threat of artifactual bias. 


Schedule 


All three interference conditions were employed equally often and at random. Lists consisted 
of 36 items; marking took place after each 12. They were prepared by computer and several 
different versions were employed in the experiment. The subjects were 20 naval ratings, who were 
tested individually: they completed two lists for practice, followed by four experimental trials. 


Analysis 


ROC curves were constructed for all 20 subjects, using data from each of the three conditions 
(probe identical to a PI digit, probe different from PI digits, or alphabetical PI). The same 
measures were used as in Expt. II. Table 3 shows the differences between scores in the three 
conditions; overall mean scores are also shown, as an indication of the level of performance. 


Results 
There are no significant differences between the effect on d' and f of alphabetical 
or different-digit PI. On the other hand, both parameters are reduced when a digit 
identical to the probe has occurred in the PI material. These findings on d' conflict 
with those reported in Expt. I, where the effect of recent presentation of a digit was 
to leave d' for that item unaffected, but to reduce d’ for other digits. 


36-2 
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Discussion 


The only consistent finding in these three experiments is that learning an item 
leaves a ‘response bias’ in favour of producing that item, rightly or wrongly, after 
new learning. This much can be inferred from the existence of "intrusion errors’ 
alone. For the purposes of arbitrating between traditional theories, the variable of. 
crucial interest is d’, which serves as a measure of retention theoretically independent 
of response bias. In the continuity/dichotomy argument over short-term memory, 
proponents of the decay theory could accommodate proactive interference if it were 
solely a response bias phenomenon, since this could be considered a “recall effect’ 
with no implications about. effects on storage. The position of interference theorists is 
more ambiguous. In McGeogh’s (1942) version of the theory there exists an assump- 
tion (called by Barnes & Underwood (1959) the “independence hypothesis’), that the 
strength of the responses in one list is not changed by the presentation of another 
list. This would again be compatible with a bias effect alone. Melton & Irwin (1940) 
had found, however, little correlation between forgetting and inter-list intrusions, 
and so a ‘two-factor’ theory of forgetting was proposed in which *unlearning? of one 
list occurred as a result of the learning of another list. This would definitely predict 
a fall in d' for items not in the interfering material, though what it predicts for items 
occurring in both lists is unclear. 

Turning to our findings, however, we see that instead of enabling us to decide 
firmly for or against one of these models, the use of the d’ measure of retention reveals 
different effects in all the different situations studied. Expt. I tested ordered recall, 
and found that d’ was slightly higher (P < 0-05) for the item presented in the same 
serial position on the previous trial than for those not presented. This might seem to 
support the ‘unlearning’ hypothesis, but in Expt. II, which used a probe test of 
retention in virtually the same situation, no difference between ‘identical’ and 
‘different’ digits was found. Expt. III used single-probe recognition memory, did not 
require serial-order memorizing, and included a control condition with PI from a 
different class of items: in this, d’ for the ‘identical? digit appeared to fall (Р « 0-002), 
but for ‘different’ digits was unaffected. 

These results, therefore, cannot be comfortably fitted into any of the above 
theories, but could perhaps best be summarized as follows. Presentation of an item 
for learning in a given serial position has no marked effect on subsequent learning 
of that item in the same position, though a response bias in favour of that item 
remains. If, however, the initial presentation of an item is not accompanied by 
instructions to remember it (Expt. III), subsequent learning of that item is impaired; 
again, a response bias is left. Clearly, further experimentation is called for to exploit 
fully the possible contributions of a two-factor model to our understanding of pro- 
active interference. 


This research was carried out at the MRC Applied Psychology Research Unit, Cambridge. 
P. would like to acknowledge the advice of Dr D. E. Broadbent and the assistance of Mr A. K. 
lopeman. 
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THE RELATIONSHIP BETWEEN SHORT-TERM RETENTION 
AND THE AMOUNT OF INTERPOLATED MATERIAL 


By D. MARCER 
Department of Psychology, University of Southampton 


Two experiments are reported. In the first experiment subjects recalled a trigram stimulus 
after copying a string of random consonants, using either the preferred or non-preferred hand. 
Retention was higher in the non-preferred hand condition in which fewer interpolated letters 
were written per unit time. The second experiment measured the latency of solving a simple 
mental arithmetic task under each of the two writing conditions. No difference was found, 
which, it is suggested, supports the view that the two tasks prevented rehearsal equally well in 
the memory experiment. 


Waugh & Norman (1965) have produced evidence which suggests that short-term 
forgetting is a function of the amount of interpolated material, but independent of 
time. Using a probe technique, they showed that forgetting increases with the 
number of items interpolated between the required item and recall. On the other hand, 
varying the rate at which a given sequence is presented is not critical. However, as 
trace decay theorists (e.g. Brown, 1964) have pointed out, the drawback with this 
technique is that it fails to control the effects of rehearsal. Slowing down the presenta- 
tion rate not only increases the retention interval, it also allows the subject more time 
for rehearsal between each item. Hence any adverse effects due to the increased 
retention interval may be masked by the effects of increased rehearsal. Adams (1967) 
has argued that such an interpretation is speculative, using as it does the device of 
assuming two equal and opposing processes to explain no difference. It is, of course, 
perfectly true that no independent measures of the two processes have been produced 
to show that they are in fact equal but opposite. On the other hand, the importance of 
rehearsal is well enough established to give the argument some plausibility. Clearly 
there is a need to determine the relationship between recall and amount of interpolated 
material with both time and rehearsal held constant. The experiment reported here 
achieved this by using a design based upon two earlier reported experiments by 
Wickelgren (1966) and Marcer (1968). 

Using the technique first reported by Peterson & Peterson (1959), Marcer showed 
that forgetting was greatest when the subject performed the subtraction task at his 
maximum rate. It was argued then that this was because rehearsal opportunities 
would be at a minimum under these conditions. There is no reason why this argument 
cannot be applied to the experimental technique adopted by Wickelgren, who used 
a letter-copying task as the interpolated activity. Here rehearsal would be at a 
minimum when the dictation rate was at the subject’s maximum writing speed. For 
most subjects, however, it is possible to specify two such speeds: one for the preferred 
hand, the other for the non-preferred hand. Given that these two tasks prevent 
rehearsal equally well, it becomes possible to compare the effect on recall of varying 
the number of interpolated items processed in a given time. This simply involves 
comparing recall under the two writing conditions. 
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ExPERIMENT I 
Method 
The experiment was divided into two sessions, separated by a gap of 24 hr. 


Session 1 


Subjects were warned in advance that they were to take part in an investigation into their 
ability to perform a motor task, and were asked to spend at least half an hour in Practising 
writing out the alphabet, using both the preferred and non-preferred hand, just prior to reporting 
for the experimental session. 


Stimuli 
The stimuli were 40 CCC trigrams of association value 25 per cent or less (Witmer, 1936), 


which were played to the subject by the experimenter from a pre-recorded magnetic tape. Each 
letter was read out during 0-5 sec., giving a total presentation time of 1-5 sec. 


the trigram stimulus; 14 sec. was allowed for recall. If no response had been made after 9 sec. the 
subject was urged to guess. A warning signal occurred 1 sec. before the onset of the stimulus. 
Half the subjects started with a preferred hand condition, the other half with a non-preferred 
hand condition. Thereafter each condition occurred alternately. 


Retention interval 
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Item recall (%) 
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Fig. 1 Fig. 2 


Fig. 1. Percentage of trigram consonants recalled in their correct position. 
Fig. 2. Percentage of trigram consonants recalled ignoring order. 


Results 


Fig. 1 shows the number of trigram letters correctly recalled in their correct 
position, and the mean number of interpolated letters copied. 

Analysis of variance shows that effects of both hand and retention interval are 
significant: for retention interval, F = 16-58, df. = 3,63 (P < 0-001) and for hand, 
F = 6:92, df. = 1, 63 (Р < 0-01). The interaction is not significant (P < 0-10). 
Planned t tests between the means of the two writing conditions are significant at 
beyond the 5 per cent level at the 5 and 20 sec. retention intervals. At the 10 sec. 
interval this difference is significant at beyond the 10 per cent level. The difference 
at the 30 sec. interval is not significant. The mean recall scores for the two writing 
conditions were also compared using a covariance design. This shows that when the 
effect due to the different number of letters copied is removed, the two functions 
are indistinguishable (F = 0-72). 

Recall was also measured using a less stringent scoring criterion which ignores 
order. These data are shown in Fig. 2. 

The superior recall in the NPH condition is consistent with the hypothesis that 
short-term forgetting is a function of the amount of interpolated material. However, 
this conclusion rests on the assumption that rehearsal was controlled equally in the 
two conditions, Expt. II was designed to test the validity of this assumption. 


Experiment П 


Rehearsal implies that while a subject is performing the interpolated task he has 
some spare time available during which he can covertly practise the learned material. 
The present experiment attempted to minimize this by getting each subject to per- 
form the two shadowing tasks at his maximum rate. However, there is evidence that 
even under these conditions some rehearsal might have been possible. For example, 
Peterson (1969) has shown that subjects can perform a variety of tasks, including 
mental arithmetic, anagram solving and rehearsal of CCC trigrams, while reading off 
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letters or digits at a very fast rate. It is likely that the highly predictable ведце 
used by Peterson in some of his experimental conditions would require less attention 


addition task. Similarly, the efficiency of performing a mental arithmetic task 
declined when concurrent anagram solving was required. These findings suggest that 


carried out to see if this was the case. 


Subjects 


Results 


The mean response latencies were 4-70 sec. for the PH condition and 4-60 sec. for 
the NPH condition, 

Analysis of variance shows that neither the dictation condition nor its interaction 
with subjects is significant ( = 0-085 and F = 0-24, respectively). This finding 
supports the hypothesis that the time available for performing the arithmetic task 


effects are controlled, short-term forgetting is a function of the amount of inter- 
polated material processed in a given time. This confirms the findings reported by 
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Waugh & Norman (1965), and suggests that their failure to control for rehearsal was 
not crucial. It also shows that the relationship holds not only when a probe technique 
is employed, but also for the more conventional STM situation used here. The only 
qualification that needs to be made concerns the 30 sec. retention interval data, 
where recall under the two experimental conditions did not differ. This may have 
been due to the effects of the interpolated material reaching a ceiling at this com- 
paratively long retention interval. However, this interpretation should be treated 
with caution. As Fig. 1 shows, the lack of a difference is due to an increase in recall in 
the PH condition between the 20 and 30 sec. points. While reminiscence effects in 
STM have been reported (Baddeley & Scott, 1971), the fact that the effect is much 
less pronounced. when recall is scored ignoring order (Fig. 2) suggests that in this 
experiment the trend may be spurious. 

Brown (1964) has suggested that the crucial test between interference theory and 
trace decay theory would be to vary the amount of interpolated activity while holding 
its duration constant. Clearly the results reported here pose no problems for inter- 
ference theory. The poorer recall in the PH condition would be predicted as more 
potentially interfering items were processed in a given time. On the other hand, trace 
decay theory in its simplest form (e.g. Broadbent, 1963) would not have predicted 
these results. Such a theory, which sees the interpolated activity as serving only to 
prevent rehearsal would predict no difference in recall under the two conditions. 

However, Brown (1958) and more recently Conrad (1967) have proposed a modified 
version of trace decay theory in which discrimination plays a central role. The subject 
is seen as having to discriminate between a fading trace of the required stimulus and 
background noise. In the conventional STM situation the interpolated material and. 
the required stimulus differ sufficiently to make the discrimination simple. In this 
experiment, however, both the stimulus and the interpolated material were conso- 
nants. Thus, while the memory trace was fading over time, the amount of background 
noise from which it had to be discriminated would be increasing. This would lead to 
an increase in forgetting over time in both conditions. Moreover, the background 
noise would be greater in the PH condition as more interpolated items were processed 
per unit time. This would produce the overall difference in recall between the two 
conditions. 

It becomes apparent from the preceding discussion that once discrimination is 
incorporated into trace decay theory, both theories predict identical outcomes in this 
particular experimental situation. This is true whether or not the amount of similarity 
of the interpolated material is varied. It must be concluded, therefore, that while this 
experiment shows that short-term forgetting is a function of the amount of inter- 
polated material, this in itself is not a decisive factor in deciding between the two 
theories. 
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THE EFFECT OF PRIOR SLEEP ON REHEARSAL, 
RECODING AND MEMORY 


By M. J. STONES 


M.R.C. Unit for Metabolic Studies in Psychiatry, 
University Department of Psychiatry, Middlewood Hospital, Sheffield 


Eight subjects came individually to the sleep laboratory for two consecutive nights. On both 
nights they learnt а word list and attempted verbal free recall immediately and again after 
а 20min. delay. They were instructed to verbalize their entire thought content (as far as 
possible) throughout list presentation, In a balanced design, learning was preceded by wakeful- 
ness or 30 min. sleep. Delayed memory and percentage forgetting were found to be impaired 
after prior sleep, as were rehearsal and recoding. A measure of the intensity of rehearsal and 
recoding was found to be related to delayed recall and forgetting but not to immediate recall. 
It was suggested that the memory loss after sleep was at least in part due to a failure of 
rehearsal and recoding at the time of learning. 


Worchel & Marks (1951) showed that learning ability (as measured by trials to 
criterion) was impaired when learning followed shortly after arousal from sleep. 
Relearning, the following morning, was found to be unaffected by the pre-learning 
(sleep v. no sleep) conditions. These findings suggest that prior sleep has a detrimental 
effect on memory acquisition but not on memory retention. 

An opposite conclusion may be derived from the results of a study by Yaroush 
et al. (1971). Learning ability was not dissimilar either before sleep onset or after 
half a night’s (4 hr.) sleep. However, recall after a 4 hr. retention interval was higher 
when initial learning was not preceded by sleep. 

Although differences in methodology may possibly account for these conflicting 
results, in both studies, the influence of uncontrolled variables may have further 
obscured the effect of prior sleep on memory processes. In the first place, it has been 
shown that subsequent memory retrieval is affected by time (after learning) to sleep 
onset (Portnoff et al., 1966; Koukkou & Lehmann, 1968). It is possible that time 
(after learning) to sleep onset may differ between subjects who have, or who have 
not, already experienced a substantial period of sleep. Secondly, the stages within 
sleep are not uniformly distributed throughout the night (Williams et al., 1964). 
Therefore the subsequent sleep (during the retention interval) of those subjects 
who had slept prior to learning might be expected to contain a higher proportion of 
stage REM and a lower proportion of stage 4 than the sleep of those subjects who 
had not slept prior to learning. Since differential effects of sleep stages on memory 
have been reported (Empson & Clarke, 1970), this variable is obviously one which 


The present study attempted to clarify and extend the current state of knowledge 
with respect to the effect of sleep arousal on the memory processes. The experimental 
design followed the designs of the two earlier studies in that a measure of learning 
(immediate retrieval) and a measure of delayed retrieval were obtained when learning 
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wakefulness (rather than by a period of sleep), thus eliminating any uncontrolled 
effects relating to sleep onset and sleep stages, 

In addition, since both the previous experiments had reported some impairment 
of the memory processes due to prior sleep (although the locus of the defect was not 
consistently established), an attempt was made to investigate variables which may 
have a bearing on the defect. 

On the basis of earlier unpublished work by the author, it was hypothesized that 
the memory control processes, i.e. rehearsal and recoding (Atkinson & Shiffrin, 
1968), may be defective after sleep arousal and this defect may be related to any 


to be remembered (Miller, 1956) or making the material more distinctive in some 
way (Dale & MeGlaughlin, 1970). 


Meron 


The subjects were presented with one practice word list followed by one experimental list 
per night. They were required to verbalize their entire thought content (as far as possible) during. 


Apparatus 


Subjects 


nt volunteers came individually to the sleep laboratory for two con- 
с ats, / Subject was excluded from the experimental results because of his 
failure to maintain a sleep state for the required period of time. 


Eight paid, male stude: 
Secutive nights, A ninth 


Procedure 


were included to fulfil the function of acquainting the subjects with the overt verbalization 
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Table 1. Outline of experimental procedure 


Prior sleep No prior sleep 
Presentation and recall of practice list Presentation and recall of practice list 
Sleep delay plus 30 min. NREM sleep 50 min. wakefulness 
Presentation and immediate recall of Presentation and immediate recall of 
experimental list experimental list 
20 min. wakefulness 20 min. wakefulness 
Delayed recall of experimental list Delayed recall of experimental list 


procedure before the experimental lists were attempted. Performance on the practico lists is 
not included in the results section. 

After presentation of both the practice and experimental lists, the subjects were required to 
attempt verbal free recall of as many of the list items as possible within 30 sec. (immediate 
recall). The time available for immediate recall was limited in order to minimize, as far as 
possible, the amount of rehearsal and recoding that may have taken place during immediate 
recall itself. For the experimental lists only, the subject played chessboard games with the 
experimenter for 20 min. after immediate recall, and then attempted verbal free recall of the 
list items once more (delayed recall). The subjects were instructed not to think about the memory 
task during the retention interval between immediate and delayed recall. No time limit was 
imposed for delayed recall. 

The subjects’ verbalizations were tape-recorded throughout presentation of the experimental 
lists and during both the immediate and delayed free-recall attempts. The tapes were evaluated 
the following day. 

There were two experimental conditions. One night the subjects experienced a total of 30 min. 
NREM sleep, at a depth of stage 2 or deeper (Rechtschaffen & Kales, 1968) before presentation 
of the experimental list but after presentation of the practice list (‘prior sleep’ condition). The 
practice list was presented prior to sleep in order that the experimental list might be presented 
as soon as possible after sleep arousal and so that extensive instructions with reference to the 
overt rehearsal procedure need not be administered whilst the subject was drowsy. The experi- 
mental list was presented 1 min. after arousal from sleep. On the other night no sleep was 
experienced throughout the experimental period (‘no prior sleep’ condition). In the no prior 
sleep condition the interval between presentation of the practice and experimental lists was set 
at 50 min., so as to be roughly comparable with the corresponding interval in the prior sleep 
condition (in earlier experiments, under similar conditions, the author found sleep delay to 
average 20 min. In the present experiment sleep delay averaged 23 min.). 

In order to control for possible effects of circadian variation, an attempt was made to equate 
the times at which the experimental lists were presented over the two experimental conditions. 
This was successful, in that for no subject did the times deviate by more than 15 min. 

The subjects experienced the prior sleep and no prior sleep conditions on successive nights. 
Half the subjects were assigned (at random) to the prior sleep condition for their first night and 
half to the no prior sleep condition. With the two practice lists and two experimental lists there 
were eight possible practice list x experimental list x experimental condition combinations. Each 
of the eight subjects received a different combination. 


RESULTS 

The quantitative comparisons (except where stated) were made by means of the 
Wilcoxon matched-pairs signed ranks test (Siegel, 1956) with a P < 0:05 level of 
significance (two-tailed). 

Memory performance 

The mean number of items correctly recalled after presentation of the experimental 
lists are presented in Table 2. Although the immediate recall scores did differ sig- 
nificantly, the delayed recall scores did differ with the advantage to the no prior 
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Table 2. Mean number of items correctly recalled immediately after presentation, 
of the experimental word list and after a delay of 20 min. 


Experimental conditions. . . Prior sleep No prior sleep 
IMEEM 
Mean S.D. Mean 8.D, 
Immediate recall 6:62 3:21 8-12 1:46 
Delayed recall 326. 2410 6-50 1:20 


sleep condition (Р < 0-01). Also the percentage forgetting over the retention interval 
(measured by the difference between the immediate recall and delayed recall scores 
expressed as a percentage of the immediate recall Scores) was higher in the prior 
sleep condition than in the no prior sleep condition (P « 0-01). 


cluded in the quantitative analyses below. The overt verbal activity came almost 
exclusively in ‘bursts’ between the presentation of adjacent items in the word list. 
Almost always, there was silence whilst a word was being read out. Seventy-eight - 
per cent of these bursts commenced with a repetition of the word just heard, 


significantly higher in the no Prior sleep condition than in the prior sleep condition 
(P< 0-02). Similarly, the mean number of different task-relevant words per burst 
was higher in the no prior sleep condition (P < 0-01). 

The above results Suggest that although the amount of task-relevant, overt verbal 
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Table 3. Dimensions of overt verbal behaviour at the time of learning: 


mean values 
' Experimental conditions. . . Prior sleep No prior sleep 
r ы coi r -^ 
Mean S.D. Mean S.D. 
No. of task-relevant words uttered 66-00 29:96 73:50 27-74 
No. of different task-relevant words per ‘burst’ of 1-95 0-66 2:32 0-77 
overt verbal activity 
No. of ‘bursts’ of overt verbal activity containing two 11-62 6-66 15:75 6-48 
or more different task relevant words 
No. of ‘bursts’ of overt verbal activity containing two 8:37 771 11:50 9:22 
ог more words from that word list 
No. of ‘bursts’ of overt verbal activity containing a 312 6:64 5:12 6-98 
word semantically linked to a word from the list 
No. of ‘bursts’ of overt verbal activity containing 0-25 0-71 0-75 1:39 


evidence of chunking 


between it and the existing memory network. Recirculation, in the present study, 
may be seen in a tendeney to verbalize more than a single word from the list in any 
burst of overt verbal activity. Recoding, in the sense indicated, may be recognized 
by the generation of words semantically linked to words from the list. 

Table 3 shows that the number of bursts of overt verbal activity containing two or 
more words from the list was significantly higher in the no prior sleep condition 
(P < 0:05). Similarly, the number of bursts containing at least one word semantically 
associated with a word from the list was significantly greater in the no prior sleep 
condition (P < 0-05). These results suggest that both rehearsal and recoding, as 
defined above, are exhibited to a lesser degree after arousal from a short period of 
NREM sleep. 

There is another sense in which the term recoding has been used. This refers to the 
chunking or grouping together of items into larger units. In the present study, 
chunking may be seen when two or more list words are combined into a single phrase, 
e.g. one subject combined the list items ‘RUB’ and ‘PET’ into the phrase “RUB YOUR 
РЕТ?. Chunking was not, however, a frequently employed strategy. Nevertheless, 
Table 2 shows a greater evidence of chunking in the no prior sleep condition, although 
the differences are insignificant. 


Relationship between overt verbal activity and memory retrieval 

Although immediate recall was unimpaired in the prior sleep condition, delayed 
recall was defective and there was more forgetting over the retention interval. The 
hypothesis that a deficit of the memory control processes in the prior sleep condition 
contributed to this impairment involves the assumption of a relationship between 
measures of the memory control processes and measures of those memory variables 
exhibiting an impairment. Specifically, it should be possible to obtain evidence of 
а positive relationship between the amount of rehearsal and recoding contained in 
the overt verbal activity and delayed recall and evidence of a negative relationship 
between the former measure and the amount of forgetting over the retention interval. 
Since immediate recall did not differ between the experimental condition, there is 
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no reason why any relationship between this variable and measures of the mem 
control processes should be predicted. 

Since subjects varied considerably with respect to the proportion of rehearsal and. 
recoding contained in their overt verbal activity, no attempt was made to Separate 
the respective contributions at this stage. The intensity of rehearsal and recodi 
was measured by expressing the number of bursts of overt verbal activity containing 
two or more different task-relevant words as a function of the total number of words 
uttered on that occasion. The mean intensity (over the prior sleep and no prior sleep 
conditions) correlated positively with the mean delayed recall score (rho = 0:80; = 
8;Р < 0-05) and negatively with the mean percentage forgetting score (rho = — 0:77 5 
n = 8; P < 0-05). The correlation between mean intensity and the mean immediate 
recall score was insignificant (rho = 0:32; = 8). 


Discussion 


It was suggested in the introductory section that uncontrolled variation may have 
rendered difficult the interpretation of earlier studies in which measurements of 
memory processes were taken before sleep onset and after sleep arousal. The present 
results suggest that the defect of memory after sleep arousal involves a failure of 
information retention rather than an impairment of short-term information retrieval, 
In this, the results are consistent with those of Yaroush et al. (1971) rather than with 
those of Worchel & Marks (1951). 

It may be useful to consider possible reasons underlying this deficit of retention. 
The present results suggest that the total amount of overt verbal activity at the 
time of learning did not differ significantly between the experimental conditions, | 
There were differences in the pattern of this activity however. If the division of the 
memory control processes suggested by Atkinson & Shiffrin (1968) and Baddeley & | 
Patterson (1971) is accepted, there was less rehearsal and less recoding in the prior | 
sleep condition. Further, a measure of the amounts of rehearsal and recoding con- 
tained in the overt verbal activity was found to be related to measures of delayed 
retrieval and forgetting, but not to immediate information retrieval. It therefore 
seems probable that an impairment of the memory control processes contributed 
to the memory impairment after sleep arousal. | 

This conclusion is not inconsistent with a theoretical viewpoint as to function of | 
the memory control processes. Atkinson & Shiffrin (1968, 1971) suggest that rehearsal 
and recoding are involved in the mediation of information from short-term memory 
(STM) to long-term memory (LTM). It is therefore feasible that any defect of the 
memory control processes should result in an impairment of LTM rather than STM 
(the delayed recall scores and the forgetting scores reflect the state of LTM rather 
than STM, whilst the immediate recall scores contain a large component of STM). 
It is therefore possible that the retention defect after sleep arousal has its basis in а 
failure of acquisition by LTM. 

In conclusion, it must be pointed out that variables not systematically investigated 
in the present experiment may have contributed to the sleep arousal memory deficit. 
For instance, it is possible that coding during immediate recall (rather than during 
list presentation) may be less efficient after arousal from sleep. That such coding 
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does take place has been demonstrated by Tulving (1962). It is also possible that 
there is a failure of memory consolidation due to physiological or biochemical 
variables after sleep arousal. Future research may throw light upon these 
possibilities. 


The author thanks Peter Clarke for helpful discussion and advice, and Professor Harry Kay 
and Professor Alec Jenner for provision of facilities. The author is in receipt of an SSRC grant 
for training in research methods. 
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VISUAL-MANIPULATIVE RESPONSE 
STRATEGIES IN INFANT OPERANT CONDITIONING WITH 
SPATIALLY DISPLACED FEEDBACK 


By W. STUART MILLAR Ax» Н. RUDOLPH SCHAFFER 
Department of Psychology, University of Strathclyde, Glasgow 


Six- and 9-month-old infants were exposed to contingent or non-contingent perceptual 
stimulation from a source which was spatially displaced at 60° from the infant’s midline. 
Reliable operant acquisition was observed in the case of the 9-month-old infants, but not in 
the case of the 6-month-old infants, whose performance was similar to that of non-contingent 
controls. Examination of visual fixations of the feedback source coincidental with touching the 
manipulandum revealed the emergence of a strategy in the older infants which appeared to be 
critical for response acquisition. The emergence of this strategy is interpreted in terms of the 
older infants’ increased capacity to remain oriented to task-relevant stimuli which are no longer 
immediately visually available and to regulate behaviour on the basis of information derived 
from these stimuli. 


Despite the wide-ranging demonstrations of operant conditioning in early infancy, 
it is only recently that investigators have turned their attention to the role which 
spatial and temporal parameters play in infants’ operant response acquisition (Millar, 
1972; Millar & Schaffer, 1972; Ramey & Ourth, 1971; Watson, 1967). In particular, 
previous speculation as to the importance of spatial contiguity of response and feed- 
back contingency components in early learning has produced divergent opinions. On 
the one hand, the ‘magico-phenomenalistic’ procedures observed by Piaget in infants 
are interpreted as indicating that in the early months causality is not yet spatialized 
or objectified; efficacy is a ‘causality of action-at-a-distance’ (Flavell, 1963, p. 142). 
Moreover, there is recent evidence which indicates that under specific circumstances 
spatial contiguity between response and feedback loci is not prerequisite to con- 
tingency acquisition (e.g. Kalnins, in Bruner & Bruner, 1968; Millar, 1972; Siqueland 
& DeLucia, 1969; Watson, 1967). On the other hand, there is other evidence to 
suggest that in fact infants do experience difficulty when confronted with remotely 
controlled contingency events (Friedlander, 1965; Smith et al., 1963). 

In order to examine this matter further, Millar & Schaffer (1972) investigated the 
influence of spatial displacement of perceptual feedback on operant response acquisi- 
tion in 6-, 9- and 12-month-old infants by systematically varying the extent of the 
displacement. Reliable acquisition was found for all three age groups when the audio- 
visual feedback emanated from the manipulandum itself, i.e. when response and 
reinforcement loci were spatially contiguous. Similar acquisition performance was 
Obtained for all three age groups under à spatially displaced feedback condition, 
where the reinforcing stimuli emanated from a source 35:5 cm removed from the in- 
fant and offset from the face-on position. Under a third condition, however, where the 
feedback source (though still only 35-5 cm from the infant) was displaced 60? to the 
Side, acquisition was demonstrated only in the two older groups. The performance of 
the 6-month-old group did not differ in this situation from the performance of controls 
that had received non-contingent stimulation. 
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It is evident that an explanation of these results cannot be in terms of spa 
displacement per se, for even the youngest infants had no difficulty in coping with t 
5° task, despite the spatial separation of the manipulandum and feedback locus, In 
the 60? condition the two loci were no further apart than in the 5? condition ; what 
did differentiate the tasks, however, was the relative visual accessibility of the stimuli, 
In the 5° displacement situation the manipulandum and feedback source were, 
despite the spatial separation, so close within the infant’s visual field as to permit 
virtual simultaneous visual attention to both; by contrast, in the 60° condition 
visual attention to one locus effectively precluded focusing on the other. As, more- 
over, the auditory component of the reinforcing stimulus ensured adequate orienti 
to the displaced feedback source it is unlikely that the difficulties encountered by the 
6-month-old infants could be attributed to restricted visual sampling. 

Incidental observations made in the course of the study suggested another possible 
interpretation. The older infants, it appeared, were capable of handling the 60? task 
by adopting a strategy of visually fixating the feedback source while at the same time 
repeatedly touching the manipulandum without, that is, having to attend visually 
to the latter. This strategy the younger infants could not accomplish because, it was 
argued, they were unable to bear in mind stimulus events that were no longer visually 
accessible and to regulate their behaviour accordingly. 

The present investigation was designed primarily to provide empirical evidence 
for this interpretation. It does so by comparing the behaviour of 6- and 9-month-old 
infants in the critical 60° condition; on this occasion, however, visual as well as 
manipulative responses were recorded, It was predicted that the older infants would 
show a greater amount of ‘coincidental’ behaviour than the younger infants, i.e. 
that the former would be more capable of tactually operating the manipulandum 
while at the same time visually fixating the spatially displaced reinforcement locus. 


METHOD 
Subjects 


Forty-eight infants (26 males, 22 females) were divided into two age groups as follows: 
5:5-6:5 and 8-5-9:5 months (mean ages: 6-38 and 9-30 months, respectively). Infants were 
obtained through child welfare clinics and letters of invitation to participate in the study were 


the study because of persistent fretting or sustained disruptive behaviour (n = 10) or prolonged 
distraction from the task (n = 8). 


Apparatus 
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his visual centre line, either to the left or the right side. Holes of 1.cm diameter were cut out of the 
canister in order to house coloured lights that provided the visual feedback. The lid of the canister 
incorporated a miniature loud-speaker which provided variable frequency auditory feedback 
from a Philips cassette tape-recorder. Signal amplitude was sufficient to orientate the infant’s 
gaze to the source of feedback without producing any observable startle. The amplitude of the 
signal was constant for all subjects. 

Control equipment provided the necessary switching gear to present the perceptual feedback 
contingencies to the responding infant. The duration of both auditory and visual feedback 
pulses was variable up to а maximum duration of 1-0 sec. depending on the duration of the 
infant’s response on the manipulandum. A portable Rustrak four-channel event pen-recorder 
was used for recording manipulative and visual responses. All control and recording equipment 
was housed in high-density polyester foam-rubber and operated at a distance behind the infant. 
Operating noise was consequently negligible. 


Experimental design 


A mixed experimental design permitted both between-group and within-group comparisons. 
Age (6 and 9 months) and contingency conditions (contingent and non-contingent) constituted 
the between-subject variables, with repeated measures on phases (baseline, conditioning and 
extinction) the within-subject variable. The 7-min. procedure began with a 1 min. baseline 
period (Phase I) which enabled operant level of responding to be determined, and this was immedi- 
ately followed by two consecutive 3-min. periods (Phases II and III). During Phase II the feed- 
back stimuli were presented at the 60° displaced canister, contingently or non-contingently 
upon discrete touch-down on the manipulandum using either or both hands. Where the infant 
maintained contact with the manipulandum he was required to lift-off at least one hand before 
further touching of the manipulandum would produce response feedback. 

Periods of non-contingent stimulation involved each yoked control subject being matched 
with his experimental partner in terms of the number of discrete units of feedback and the total 
duration of feedback per minute during Phase II. Under this condition stimulation was delivered 
on a predetermined random time schedule, thereby controlling for potential eliciting effects of 
the feedback stimuli. 

Twelve infants at each of the two age levels were assigned to each experimental condition. 
The only restriction on random assignment was that, for the purpose of matching the experi- 
mental and control groups, the contingent subjects were tested first. 


Procedure 


The infant was placed in the chair by the mother, the seat being adjusted to enable the infant 
to reach the manipulandum on the table-top directly in front of him. Until the procedure 
formally commenced the canisters remained concealed. The mother stood behind the table-top 
screens facing the infant so that she was potentially visually available to him. This served to 
reduce the incidence of upset among the older subjects which had been observed during pre- 
liminary testing. Once the infant was judged content, the two canisters were uncovered, per- 
mitting manipulative access to the manipulandum. Discrete touching of the manipulandum 
enabled the infant to produce feedback at the 60° displaced canister. Presentation of the dis- 
placed feedback at the 60° source was balanced across subjects for left and right positioning 
relative to the central manipulandum. Discrete manipulative responses were recorded by one 
experimenter (who stood out of sight and to the rear of the infant) by operating a silent push- 
button switch. In the case of the contingent conditions, this effectively triggered the feedback 
episode. Visual fixations of the manipulandum and of the 60° displaced canister were separately 
recorded by a second experimenter who observed through a 13:5 x 4 em observation aperture in 
the screen directly facing the infant. A gauze-covered, smoked-glass insert effectively provided 
one-way vision. Inter-observer agreement for the recording of manipulative and visual behaviours, 
based on independent samples of n = 8 and n = 6 infants, was 0:98 and 0:85, respectively. 

The baseline minute commenced with the infant’s first manipulative response. Recording of 
visual behaviour commenced simultaneously. Phase II was defined as the 3-min. period extending 
from the first response which occurred after the termination of the baseline period. Similarly, 
Phase III was determined as the 3-min. period elapsing from the first response emitted after 
Phase II terminated. This operated for both contingent and non-contingent groups. The adoption 
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of this procedure of timing-out each of the phases from the first response overcame the probly 
of individual differences in response latency at the beginning of phases being confounded vit 
effective acquisition time. 


RESULTS 


The findings will be reported under the following headings: (a) response acquisition 
data, i.e. the number of contacts made with the manipulandum, (b) visual fixation 
data, referring to the number of visual fixations observed, and (c) coincidental 
manipulative and visual data. 


(a) Response acquisition data 
Baseline performance 
An ages x contingency (2 x 2) analysis of variance undertaken on baseline response 


frequency scores revealed no significant differences in operant response levels across 
the four experimental conditions, 


The effect of contingency on response acquisition 

Fig. 1 shows the curves for each age group across baseline (Phase I), contingenoy 
(Phase II) and extinction (Phase III) for contingent and non-contingent'presentation 
of perceptual feedback. 


20 20 
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Fig. 1. Mean Manipulative response frequency for 6-month groups under contingent (1—0) 
and non-contingent stimulation (0--0); and for 9-month groups under contingent (Ш—Ш) 
and non-contingent stimulation (m--m). 


An ages x contingency x phases (2x 2x 3) analysis of variance, with repeated 
measures on phases, was carried out on response frequency data for baseline minute 
and for the means of the 3 min. of Phase П and Phase III respectively. No reliable 
main effects were obtained for age, contingency or phases. A reliable contingency x 
phases interaction effect (F = 1-54; d.f. = 2, 88; P < 0-01) revealed in broad out- 
line the effectiveness of contingency upon response acquisition. Selected comparisons 
of the contingency x phases interaction, with ages collapsed, revealed no reliable 
difference between contingent and non-contingent stimulation groups during Phase I 
and Phase IIT (P = 0-98; df. = 1, 132; P > 0-05), but did indicate a reliable 
difference during Phase II (F = 5-03; df. = 1, 132; P < 0-05). An overall effect for 


A significant second-order contingency x phases x ages interaction effect (F = 
494; d.f. = 2, 88; P < 0.01) revealed a differential effect of contingency for аде. 
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Selected comparisons between the curves for the 6- and 9-month-old contingent 
groups showed no difference in baseline performance or during Phase III, but did 
reveal a significant difference during Phase II (P < 0-05). In the case of non-con- 
tingent stimulation, no differences were observed between the two age groups. As 
can be seen from Fig. 1, the contingency x phases interaction effect clearly applies 
to the older infants only. Selected comparisons within groups for the older subjects 
showed that the reliable difference between contingent and non-contingent conditions 
(P < 0:001) was directly attributable to a two-fold effect. Firstly, exposure to 
response-contingent feedback produced a significant increase in responding from 
baseline to Phase II (P < 0-01), whereas, exposure to non-contingent stimulation 
resulted in a significant decrease in responding (P < 0-05). Secondly, quite divergent 
patterns of responding emerged during Phase III depending on prior contingency 
scheduling. In the case of the contingent group, the withdrawal of feedback produced, 
as expected, a highly significant extinction effect (P < 0-001) in the 9-month-old 
infants. By contrast, the cessation of non-contingent stimulation produced no 
statistically discernible change in responding for this age group. However, the per- 
formance of the 6-month-old infants under response-contingent feedback was quite 
different. As Fig. 1 illustrates, there was no reliable increase in response output either 
under contingent stimulation or during extinction. Non-contingent stimulation did, 
however, produce a suppression effect (P < 0-01) comparable to the performance of 
the older infants. Similarly, cessation of non-contingent stimulation did not alter 
responsiveness. Clearly, the older infants demonstrated response acquisition under 
contingent feedback when it was delivered at the 60° spatial displacement, whereas 
the younger infants failed to show acquisition under these circumstances. 


(b) Visual fixation to (i) the manipulandum, (it) the 60° canister 

An age x contingency x phases (2x 2 x 3) analysis of variance with repeated 
measures on phases was carried out on frequency of visual fixation to the manipulandum 
during baseline and Phases II and III. Discussion is restricted only to those relevant 
interaction effects which include contingency and phases. A significant age x con- 
tingency x phases interaction effect (F = 3:84; df. = 2, 88; P < 0:05) revealed 
differential visual fixations by age with contingency. Selected comparisons revealed. 
no age-related differences in frequency of visual fixation of the manipulandum during 
the baseline period. However, in the course of Phase II the younger infants under 
non-contingent stimulation, but not under the contingent stimulation condition, 
showed reliably more visual fixations of the manipulandum than the older infants 
(Р < 0-01). Furthermore, under extinction in Phase ПІ, the younger contingent 
group showed more visual fixations of the manipulandum than their older counter- 
parts (P < 0-01). 

Similarly, an age x contingency x phases (2 x 2 x 3) repeated measures analysis of 
variance was undertaken on frequency of visual fixation to the 60° displaced canister. 
No significant interaction effects were observed, demonstrating that the younger 
infants looked no less at the 60° canister than the older infants. ‘ 
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Fig. 2. Mean frequency of coincidental visual and manipulative responding to the displaced 
feedback source for 6-month groups under contingent (1—0) and non-contingent stimulation 
(O--(); and for 9-month groups under contingent (Ш— Ш) and non-contingent stimula- 
tion (N — — Ш). 


(c) Coincidental visual and manipulative behaviour 
In order to establish whether the strategy of touching the manipulandum while 
fixating the spatially displaced feedback source was, as predicted, associated with 
successful response acquisition, an age x contingency x phases analysis for repeated 
measures was carried out on the frequency of manipulative responses coinciding with 
visual fixation of the 60? displaced canister. Only those interaction effects which 
include contingency and phases are relevant to the present discussion. When the 


contingent groups for both ages were compared, selected comparisons showed no | 
reliable differences in coincidental behaviour during baseline or Phase III, but did | 


reveal a highly reliable difference during Phase II (P < 0-001), see Fig. 2. Selected 
comparisons within groups indicated that this age difference was directly attributable 
to an increase in the adoption of the coincidental response strategy between Phases 
I and II for the older infants (P < 0-001). No similar increase was observed for the 
6-month-old infants. Similarly, only the older infants showed a significant decrease 
in this type of responding during extinction (P « 0-001). Under non-contingent 
scheduling, no reliable changes were observed either across phases or between the two 
age groups. Thus these data confirm the prediction that the increase in coincidental 
responding occurred only in the older group during response acquisition. By contrast, 
it may be noted that no age-related difference was observed in frequency of simul- 
taneous visual and manipulative behaviour to the manipulandum. The age x con- 
tingency x phases interaction effect was non-significant (P > 0-05), indicating in 
particular no difference between the two age groups in terms of their simultaneous 
visual-manipulative behaviour to the manipulandum during the acquisition phase. 


| 


p" 
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Discussion 


The results of this investigation confirm those of our earlier study (Millar & Schaffer, 
1972) in demonstrating the difficulties experienced by 6-month-old infants in an 
operant learning situation, in which a substantial spatial displacement of feedback 
source from the manipulandum has been incorporated. Unlike 9-month-old infants, 
the younger subjects in both studies showed no increase in response level during the 
reinforcement phase when compared either with baseline performance or with the 
performance of a non-contingent control group. It has thus again been established 
that only after 6-months are infants capable of conserving the response feedback 
contingency through the 60° displacement employed here. 

The main purpose of this study, however, was to throw light on the reasons for this 
age difference. The success of the 6-month-old infants in our previous study in learning 
under the 5° spatial condition ruled out two possible explanations, namely that 
spatial separation per se is responsible or that the reinforcer used was not adequately 
rewarding for the younger infants. We thus investigated another possibility, stem- 
ming from previously made incidental observations, namely that the success of the 
older infants was largely due to the adoption of a response strategy which the 
younger infants appeared unable to adopt. This consisted in visually fixating the 
feedback source while simultaneously making manual contact with the manipu- 
landum: a pattern which we have referred to as ‘coincidental behaviour’ and which 
necessitated the collection of visual as well as manipulative data in this study. 

The results obtained confirm our prediction that such coincidental behaviour 
characterizes the older but not the younger group. There were no age differences in 
this respect during baseline performance, but a highly significant difference emerged 
during contingency exposure, with the older group showing a dramatic increase in 
coincidental responding. The incidence in the younger group, on the other hand, did 
not differ from baseline measures or from that observed in the performance of both 
age groups under non-contingent stimulation. During extinction the coincidental 
behaviour of the older infants decreased once more. An unequivocal association is 
thus demonstrated between successful learning and the adoption of the coincidental 
response strategy. Although coincidental-type responding accounted for only approxi- 
mately one third of the total manipulative responses observed in the 9-month-old 
group during the conditioning phase, it does appear to be critical if the infant is to 
succeed in conserving the contingency. 

In attempting to understand the reason for the age difference, it is relevant to note 
that the two age groups did not differ either in the number of simultaneous visual— 
manipulative contacts with the manipulandum or in the number of visual fixations 
of the feedback source. The younger infants, that is, were as competent as the older 
infants in making the appropriate manipulative responses on the one hand and the 
appropriate orienting responses on the other; what did differentiate the two ages was 
the integration of these behaviour patterns. In an analogous manner Koslowski & 
Bruner (1972), studying the development of lever usage by infants in the second year 
of life, found that their younger subjects were already well aware of the various 
components of the situation, but that each one of these was so pre-emptive of 
attention that their effective combination could not yet occur. Similarly, the per- 


552 W. S. Murar AND Н. R. SCHAFFER 


formance of the 6-month-old infants in the present study suggested that t 
responding to separate categories of events which they were unable to 
into a unitary whole. The economical strategy adopted by the older infant, 
other hand, effectively overcame the difficulty of sequentially integrating : 
and feedback information, in that it derived from an ability to remain о 
an object that was no longer within the visual field, thereby indicating the 
cognitive competence to rely on stored information for the regulation of beh 
As has been pointed out elsewhere (Schaffer, 1971), there are various indication 
such an ability does not emerge until the third quarter of the first year; 
this point different events must be experienced simultaneously in the same pe 
field if they are to be related to one another. й 


The conduct of this study was supported by a grant from the Social Science Research 
to Н. R. Schaffer. The authors are grateful to W. M. Cheyne and Anna Greenwood for. 
advice, and to Margaret Hunter who assisted with the data collection. 
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THE EFFECTS OF STIMULANT AND DEPRESSANT 
` DRUGS ON VERBAL CONDITIONING 


By В. S. GUPTA 
Department of Psychology, Guru Nanak University, Amritsar, India 


The effect of stimulant and depressant drugs, affecting primarily either the CNS or the ANS, 
on verbal conditioning was examined. The subjects were allocated to three levels of the 
extraversion dimension of personality. A 5x3 randomized block design was replicated ten 
times, The sentence-completion technique was used. The study supports the following con- 
clusions: (1) introverted. subjeots are more easily conditioned than extraverted subjects; 
(2) dexedrine facilitates, and phenobarbitone and chlorpromazine inhibit, the conditioning 
process; (3) dexedrine does not improve the conditioning level of introverted subjects; 
(4) ephedrine does not affect the process of conditioning; (5) variability (standard deviation) 
tends to increase under the influence of drugs primarily affecting the CNS. 


This study was carried out within the framework of Eysenck's (1957, 1960a, 
1967a) drug postulates that stimulant drugs increase introverted behaviour patterns 
and depressant drugs increase extraverted behaviour patterns, and that the suscepti- 
bility to the action of drugs is determined by the individual's temperamental 
characteristics. Similarly, stimulant drugs increase and depressant drugs decrease 
neuroticism (Eysenck, 19605). However, in normal subjects the neuroticism dimen- 
sion of personality probably does not exert its effect unless the situation is perceived 
as anxiety-producing (Eysenck, 1967a, b). In a recent study on verbal conditioning 
by Gupta & Singh (1971) the results indicate that neuroticism exerts little influence. 

Pharmacologically the drugs primarily affecting the higher central nervous system 
(CNS) are termed central stimulants and depressants, and those affecting the auto- 
nomic nervous system (ANS) are known as autonomic stimulants and depressants. 
But such a classification seems arbitrary because the site of action of a drug is fre- 
quently not well established. Some researches (Broadhurst, 1957; Broadhurst et al., 
1959; Jawanda, 1965), however, have used such a classification for investigating the 
effects of drugs on various psychological phenomena. 

The present study was designed to evaluate the comparative effects of central 
and autonomie stimulant and depressant drugs on verbal conditioning in subjects 
at three different levels (high, medium and low) on the extraversion (E) dimension 
of personality. The main objectives of the present investigation were: (i) to study 
the relationship between verbal conditioning and chemical agents, and (ii) to study 
the interaction of chemical agents and extraversion in verbal conditioning. 


METHOD 
Subjects 


The subjects were graduate and postgraduate male students of different colleges and univer- 
sity departments. Their age range was 20-25 years. Ten subjects, selected on a random basis, 
were assigned to each of the five drug oe. at each level of extraversion. The Hindi trans- 
lation (Das, 1961) of Eysenck’s (1959) Maudsley Personality Inventory (MPI) was used for 
determining the level of extraversion. The number of subjects was 150. They were selected out 
of а sample of 1500 students to whom the MPI was administered. The distribution of E scores 
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of the selected subjects was: E+, 39+ ; E, 26-28; E—, 15—. The selection of the extreme 
was done on the basis of mean + 1:5 s.p. of E scores (E mean = 26:8; E s.p. = 7-9). The 
of the average group ranged between mean + 0-1 s.n. The mean and s.p. of 1500 students 
used for grouping the subjects. АП the subjects ranged between mean 1 s.p. on the neurotigj 
dimension. 

Drugs. The nature of each drug, its dose and the latency period are given below: 


Latency 
Dose period 
Drug Nature of the drug (mg) (min.) 
Dexedrine CNS stimulant 10 60 
Phenobarbitone CNS depressant 100 60 
Ephedrine ANS stimulant 30 35 
Chlorpromazine ANS depressant 100 90 


The latency period of the drugs was determined on the basis of the pilot observations regardi 
the time of peak effect of the drugs. The latency periods are also in agreement with those 
suggested by Goodman & Gilman (1965) and the Pharmaceutical Society of Great Britain (1968), 
Calcium tablets were used as placebo. 


Stimulus material 

Taffell’s (1955) sentence-completion technique was used. The stimulus material was 100 white 
unlined index cards (3 x 5 in.). A neutrally toned verb, in past tense, was typed in block letters 
in the centre of each card. Five pronouns, I, WE, YOU, HE and THEY, were inserted in one line in 
block letters below the verb. The sequence of pronouns on each card differed randomly. 


Procedure 


The subjects were tested individually after the oral administration of the drug or placebo, 
The drug or placebo was given, in a powdered form with water, by the experimenter's assistant 
to ensure a blind effect. The time between the treatment and the commencement of the 
experiment was in accordance with the drug schedule given above. 

The subject's task was to construct, for each card, a sentence containing the verb and begin- 
ning with one of the pronouns. The first 20 cards were used to establish tho operant level 
(initial score). The experimenter simply noted the subject’s response whenever he began a sen- 
tence either with 1 or we. For the next 60 cards the experimenter praised the subject by saying 
‘Good’ in a flat unemotional tone whenever he used 1 or wE at the beginning of a sentence. This 
was the conditioning stage. Finally, for the last 20 cards no reinforcement was given and the 
procedure was similar to that adopted for the first 20 cards. The score obtained in this way 
was named the ‘test score’. The cards were exposed on a slightly slanting board which held the 
entire stack of cards. The cards were presented, one by one, by simply removing the card on the 
top of the stack. Subject’s choice of the pronoun was recorded verbatim on a record sheet and 
the frequency of the response, i.e. the desired pronoun, was used as a quantitative measure of 
the conditioned response. The order in which the cards were arranged was randomized from 
subject to subject by shuffling them before the commencement of each conditioning session. 
Immediately after the experiment, each subject, tested individually, was carefully interviewed 
with a view to eliciting information regarding his awareness of the correct contingency between 
his behaviour and experimenter’s reinforcer. The sentence-completion technique of verbal con- 
ditioning is prone to be susceptible to cognitive awareness (Ingling, 1968; Miller, 1967, 1908; 
Miller & Babcock, 1970; Miller & Knoll, 1971); hence, during the course of the experiment, 
24 subjects showing awareness were eliminated and replaced by others not showing awareness: 

The subjects were requested, through personal communication, to avoid alcohol and other 
strong drinks during the 12 hr. prior to the experiment. 
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Table 1. Results of analysis of variance 


Source of variance D.F. M.S. F Р 
Drug treatments (T) + 2-59 12-33 0-01 
Extraversion (E) 2 0:71 3:38 0-05 
TxE 8 0-87 414 0-01 
Within 135 0-21 


Table 2. Means and S.D.s of drug treatments within each of the 
extraversion groups 


Pheno- Chlor- 
Extraversion Dexedrine ^ barbitone Ephedrine ^ promazine Placebo 
E+ Mean 1-25 0-34 0-70 0-35 0-62 
S.D. 0-36 0-25 0-12 0-11 0-06 
Е Меап 1:86 0-41 0-94 0-63 0-88 
S.D. 0-39 0:30 0:14 0-12 0:07 
E- Mean 1-20 0-56 1-01 0-73 0:93 
в.р. 0-45 0-31 0:13 0:14 0-07 


The differences between the means of phenobarbitone and placebo, and chlorpromazine and placebo 
conditions, are significant at the 0-01 level for each level of extraversion. The differences between the 
means of dexedrine and placebo conditions are significant at the 0-01 level for E+ and E groups. 

The differences between the в.р.в of dexedrine and placebo, and phenobarbitone and placebo conditions, 
are significant at the 0-01 level for each level of extraversion. 


RESULTS 


The test scores of the subjects were evaluated against their respective operant 
scores, This was done by transforming the scores into inflexion ratios by the following 
formula: 

inflexion ratio = (B—A)/A 
(A and B represent a subject’s operant and test scores, respectively). The positive 
and negative values of the ratio indicate an increase or decrease in the level of con- 
ditioning. Inflexion ratios, thus obtained, were subjected to two-way analysis of 
variance, the results of which are given in Table 1. 

Table 2 shows the means and s.p.s of various drug treatments within each of the 
extraversion groups. 


Discussion 


The results of analysis of variance (Table 1) reveal that extraversion, drugs and 
their interaction are significant variables in verbal conditioning. The variance due to 
extraversion was evaluated by a ¢ test. The results afford good support for Eysenck’s 
(1967а) theory by revealing that subjects scoring low on the E scale (introverts) 
are more conditioned, in a situation like Taffell’s (1955) verbal conditioning, than 
their counterparts scoring high on this scale (extraverts). Similar analysis of the 
variance, due to drug treatments, indicates that both phenobarbitone and chlor- 
promazine inhibit conditioning (P « 0:01), and dexedrine facilitates this tendency 
(P « 0-01). Ephedrine, a stimulant drug primarily affecting the ANS, also tends to 
facilitate conditioning, but the results are non-significant statistically. 

The results also support our previous findings that individuals differ in their 
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susceptibility to drug effects (Gupta, 1970; Gupta & Singh, 1971) as significant in- 
teraction of extraversion and drug treatments has been obtained (F ratio significant 
at 0-01 level – Table 1). In order to ascertain which drug treatment reactions of 
various groups were more pronounced, the ¢ test was applied to evaluate the sig- 
nificance of differences among the various means (Table 2) of drug and E groups, 
The results reveal that neither dexedrine (CNS stimulant) nor ephedrine (ANS 
stimulant) facilitate conditioning in introverted subjects. Introverted subjects, who 
possess a high basic level of cortical excitation (Eysenck, 1967а), are known as highly 
aroused people (Claridge, 1967; Davies & Tune, 1970; Gray, 1964, 1967, 1908, 
1970; Nebylitsyn & Gray, 1972; Passingham, 1970; White & Mangan, 1972). Prob- 
ably such persons are already at the optimal level of performance (Eysenck, 19670). 
Further increase in their excitation or arousability level, with stimulant drugs, 
activates the neural inhibitory centres (Davies & Tune, 1970) and either this leads 
to impairment in performance or the facilitating effect of the drugs gets masked, 
This seems to be the case with our introverted subjects who do not show expected 
trends in verbal conditioning under the influence of stimulant drugs. 

Table 2 indicates that the variability (standard deviation) tends to increase under 
the influence of both stimulant and depressant drugs primarily affecting the CNS 
(Р < 0-01). A similar trend is also discernible in the case of drugs primarily affecting 
the ANS, but the results are non-significant. 


The data were collected when the author was at Government College, Kurukshetra, India. 
The author’s thanks are due to Dr K. C. Sharma, Principal, Government College, Kurukshetra, 
for providing the necessary facilities for data collection. 
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EXTRAVERSION, NEUROTICISM AND WORD-AROUSAL 


By JOHN W. OSBORNE 
Faculty of Education, University of Alberta, Edmonton, Alberta, Canada 


This study examined the relationship between extraversion, neuroticism and rated word- 
arousal. High-arousal word ratings correlated with neuroticism (r = 0:37; P < 0-05). High 
neuroties rated high-arousal words as more arousing than low neurotics (t = 2:9; d.f. = 38; 
Р < 0:05). Extraverts rated low-arousal words as more arousing than introverts (¢ = 2-2; 
d.f. = 38; P < 0:05). The association between high-arousal word ratings and neuroticism but 
not introversion suggested that rated word-arousal is primarily an index of emotionality which 
may not necessarily lead to the cortical arousal associated with neural consolidation. 


The effect of arousal upon recall has been dramatically demonstrated in several 
studies by Michigan researchers (Kleinsmith & Kaplan, 1963, 1964; Walker & Tarte, 
1963). These experiments have shown that arousal inhibits short-term recall but 
facilitates long-term. recall regardless of whether arousal level is measured a priori 
as coming from stimulus material, such as ‘lurid’ words, or from physiological 
indices of arousal obtained during learning. 

Eysenck (1967) has attempted to relate the work of Kleinsmith & Kaplan to his 
excitation-inhibition hypothesis. The extrapolation of this hypothesis to the Michigan 
work rests heavily upon evidence indicating a relationship between extraversion, 
arousal and learning (cf. Eysenck, 1967). Eysenck has hypothesized that introverts 
are characterized by a higher degree of cortical excitation, while extraverts are 
characterized by a lower degree of excitation. Supportive physiological evidence has 
come from Savage (1964), who found that extraversion was significantly more 
associated with EEG alpha-rhythm amplitude than introversion. Marton & Urban 
(1966) also found evidence of ‘inhibitory potential’ developing faster in persons who 
tended towards extraversion. 

The parallel drawn by Eysenck between his theory and the role of arousal in 
verbal learning has been supported by findings which have shown introversion to 
be associated with the inhibition of short-term recall (McLaughlin & Eysenck, 1967; 
Eysenck & Howarth, 1968). 

Eysenck (1967) believes that stimulus materials such as arousing words may 
produce the same effects as personality-associated states of arousal. He clearly 
identifies extraversion as one of these personality dimensions, but is much less 
certain about the dimension of neuroticism although it appears to be associated with 
arousal, 

Although Michigan studies have shown that arousal-inducing words produce 
correspondingly different levels of autonomic arousal, the self-reported reaction of 
subjects to the arousal-inducing quality of words has not been investigated. Osborne 
& Frankiewicz (1972), in a recent factor analytic study of the words used by Walker & 
Tarte (1963), established the presence of arousal as a rated word attribute second 
only to Osgood’s (cf. Osgood ef al., 1957) evaluation factor in terms of variance 
accounted for. 

The purpose of this study is to investigate the relation between rated word-arousal 
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and the personality dimensions of extraversion and neuroticism, bearing in mind 

Eysenck’s claim (Eysenck, 1967) that introversion is an index of cortical arousal, 
If rated word-arousal is an index of cortical arousal then an association between 
rated arousal and introversion can be expected. An association between rated arousal 
and neuroticism would suggest that lurid words may produce emotionality, which 
may or may not affect the consolidation process (Eysenck, 1967). 


METHOD 
Subjects 
The subjects were 32 females and 15 males, mean age 22-28 years, from educational psychology 
courses at the University of Alberta who volunteered for the experiment. 


Materials and procedure 


Subjects were presented with four low-arousal and four high-arousal words (respectively 
POND, GLASS, BERRY, WALK, RAPE, SLUT, VOMIT, SEX) in random order and asked to rate them 
on a semantic differential type continuum from arousing to non-arousing. The graphic technique 
was used (making a slash mark upon the continuum) and the ratings scored from 1 to 15 to 
permit optimal variability. The polarity of the rating scale was arranged so that a high score 
indicated less arousal, while a low score indicated more arousal. Tables 3 and 4, appearing later 
in the results section, were adjusted so that signs of correlation coefficients and factor scores 
could be interpreted literally, i.e. high scores now indicating high arousal. Of the 16 original 
words only eight were used because this number was considered sufficient for the purpose of the 
study. The experiment concluded with the subjects completing the Eysenck Personality Inven- 
tory (Eysenck & Eysenck, 1964). 


# 


RESULTS 


An initial maximum-likelihood factor analysis of all the ratings suggested a two- 
factor solution. A subsequent principal components analysis and varimax rotation 
(Kaiser, 1958) for two factors produced the solution shown in Table 1. The factors 
were identified as arousal ratings for low- and high-arousal words. 

The rotated matrix of the principal components analysis was then subjected to an 
oblique procrustes-type procedure (Hakstian, 1972), producing the oblique primary- 
factor pattern matrix shown in Table 2. Factor scores for each subject on these two | 
faetors were generated for further data analysis. 

Table 3 shows the correlations between extraversion, neuroticism and the two 
word-arousal factors. High-arousal word ratings correlated significantly with neurotic- | 
ism and low-arousal word ratings (r = 0-37, Р < 0:01; r = — 0:28, Р < 0-05). In 
view of the hypothesized relationship between extraversion and arousal (cited earlier), 
it was surprising to find that this dimension was relatively uncorrelated with other 
variables in the matrix. 

To investigate the possibility of an interaction of extraversion and neuroticism 
in relation to the word-arousal factors, two-way analyses of variance were performed 
using the low- then high-arousal word rating factor scores as the dependent variable. 
The factors used in the analyses were extraversion (low and high) and neuroticism 
(low and high). There was no main effect due to extraversion and no interactions. 
There was a main effect for neuroticism when high-arousal word ratings was the 
dependent variable (P = 5:4; d.f. = 1, 44; P < 0-05) but no neuroticism effect for 
low-arousal word ratings. In addition, none of the contrasts of cell means in either 
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Table 1. Varimax-rotated factors for word-arousal ratings 


Word Factor I Factor II 
Berry 0-499 —0-016 
Vomit —0:347 0-577 
Pond 0:645 — 0:027 
Slut —0-443 0-491 
Glass 0-540 — 0-191 
Rape — 0-295 0-545 
Walk 0-794 —0-054 
Sex 0-506 0-503 


Table 2. Oblique primary-factor pattern matrix for low- and 


high-arousal word rating factors 
Words Low-arousal words ^ High-arousal words 
Berry 0-474 — 0-085 
Vomit. —0-018 0-826 
Pond 0-663 —0-027 
Slut —0-227 0-598 
Glass 0-620 — 0:043 
Rape — 0:006 0-790 
Walk 0-871 0:105 
Sex 0-598 0-462 


Table 3. Intercorrelations of word-arousal factors, 
extraversion and neuroticism 


1 2 3 
1. Extraversion — — Pt 
2. Neuroticism 0-02 — — 
3. Low-arousal word ratings 0:16 0-00 — 
4. High-arousal word ratings —0-01 0-37** —0.28* 
* P « 0:05. ** P < 001. 


Table 4. Comparison of mean word-arousal rating factor scores 
for low and high extraverts and neurotics 


Low-arousal words High-arousal words 
[ma < ا‎ 
High Low t High Low t 
Extraversion 0:38 —0-29 2:2* 0:06 0:21 0:52 
Neuroticism —041 — 0-06 0-15 0-46 — 0:40 2-9* 


* P < 0-05 (two-tailed test); d.f. = 38. 


of the two analyses was significant. In order to help maximize the possibility of 
detecting the effect of extraversion and neuroticism upon word-arousal the 20 highest 
and 20 lowest scoring subjects on both dimensions were selected for a comparison 
of factor scores on both the low- and high-arousal word rating factors (see Table 4). 

There was a tendency for introverts to rate high-arousing words as more arousing 
than extraverts, while extraverts rated low-arousal words as significantly more 
arousing than introverts. The low neuroties tended to rate the low-arousing words 
as more arousing than high neurotics, while high neurotics rated high-arousing words 
as significantly more arousing than low neurotics. 
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Discussion 


Neuroticism emerged as the most significant personality dimension related to 
word-arousal in this study. Neuroticism was significantly related to the high-arousal 
word rating factor. Extraversion was significantly related to the low-arousal word 
factor but in an unexpected fashion, 

The fact that high-arousal word ratings were associated with neuroticism but not 
extraversion suggests that rated word-arousal is primarily an index of autonomic 
rather than cortical arousal. The present results seem to be consistent with the claim 
that ‘it may be possible to regard N as a motivational variable, exerting a positive or 
negative effect on learning/memory in accordance with the Yerkes—Dodson law, but 
not affecting the consolidation process in the manner characteristic of the cortical 
excitation association with introversion’ (Eysenck, 1967, p. 132). 

In discussing the possible link between neuroticism and stimulus-produced arousal 
Eysenck (1967) raises the possibility of an interaction of extraversion and neurotic- 
ism. The absence of such an interaction in the two analyses of variance for both 
the low- and high-arousal word rating factors points to the influence of neuroticism 
upon word-arousal ratings as being independent of extraversion. 

The link between neuroticism and the high-arousal word rating factor but not the 
low-arousal word rating factor suggests that this personality dimension may only 
influence the learning and recall of material which is sufficiently arousing to induce 
autonomic arousal. 


The author wishes to thank Dr Ralph Hakstian for his advice and assistance during data 
analysis. 
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THE INFLUENCE OF STIMULUS FAMILIARITY/NOVELTY 
ON CHILDREN’S EXPRESSED PREFERENCES 


By W. SLUCKIN,* LOUISE B. MILLER anp HELEN FRANKLIN 


Department of Psychology, University of Louisville, 
Louisville, Kentucky, U.S.A. 


Five-year-old children, fairly familiar with letters, greatly preferred letters to letter-like 
shapes. Ten-year-old children, all fluent readers, also preferred letters, but less markedly so. It is 


concluded that favourability is a function of exposure, but that additional exposure does not 
necessarily increase favourability and may even reduce it. 
| 


Making aesthetic judgements is a feature of everyday life; and a systematic study 
of such judgements, experimental aesthetics, has a long history in psychology. 
Expressed preferences have more often been investigated in adults than in children; 
and the children’s likes and dislikes have not been studied, for the most part, from 
a developmental viewpoint. The approach of the present experiment is a develop- 
mental one in that it attempts to relate the preferences of children for certain selected 
stimuli, letters and letter-like shapes, to their age and experience. 

One variable which influences aesthetic preferences is the familiarity-novelty 
dimension. It is well known that new stimuli, as such, are much sought after by 
children; it is also sometimes argued that when familiar stimuli are preferred, this 
is only because they are in various ways rewarding to the child. Whether stimulus 
exposure per se could account for favouring the stimulus is not entirely certain, 
although imprinting studies of animals (e.g. Sluckin, 1965) and ‘mere exposure’ 
studies of people (e.g. Zajone, 1968) point strongly in that direction. However, a 
good deal of recent evidence from human studies indicates that the relationship 
between favourability and exposure may be an inverted-U one, i.e. as the stimulus 
becomes increasingly familiar, it is at first likely to be favoured ‘more and more’, 
and later ‘less and less’ (Brickman ef al., 1972; Harrison & Crandall, 1972; Хајопс 
et al., 1971, 1972). 

Given some exposure to a stimulus pattern, will a group of subjects tend to like it 
more, or like it less, than other comparable stimuli to which the individuals have not 
been exposed? Prediction is difficult because the outcome would depend on many 
factors associated with the characteristics of the stimuli and the subjects. Some 
theories have been offered to make predictions of this kind possible, but from the 
developmental standpoint the suggestions of Faw & Pien (1971) are perhaps of most 
interest. The authors point out that experiments reporting positive changes in pre- 
ference after exposure involve stimuli initially difficult to discriminate from one 
another; experiments reporting negative changes in preference after exposure, how- 
ever, use stimuli easily distinguishable from one another. The task of acquiring the 
ability to discriminate among stimuli is positively motivating, and the associated 
stimuli may thereby be viewed favourably. On the other hand, exposure to ‘easy? 


* Now returned to the Department of Psychology, University of Leicester. 


stimuli induces boredom, and therefore the stimuli themselves diminish in favour- 
ability. This suggested explanation of the seemingly discrepant findings in the 
literature, if suitably reformulated, could be susceptible of testing; at any rate, the 
Faw & Pien experiments and theorizing suggest further possible studies of children 
with a view to shedding more light on aesthetic judgements as a function of dis- 
criminability of the stimuli and the subjects’ experience of them. 

If discriminability of stimuli is a factor, then it would be expected that children 
around the age of five years, who cannot yet read but are somewhat familiar with 
letters, would on the whole prefer ordinary Roman-alphabet letters to similar but 
unfamiliar designs, such as Cyrillic-alphabet letters; familiarity here would make for 
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favourability since the children are still in the process of getting to know fully all the. 
letters of the alphabet. It might be further hypothesized that children around the 
age of 10 years, who can read well, would no longer favour the very familiar Roman 
letters as compared with the Cyrillic ones; at this age familiar shapes may already 
be relatively less attractive than novel shapes. This outcome might be consistent 
with more than one type of theory, but it would certainly be in keeping with the views 
of Faw & Pien (1971). At the same time, one could not know in advance whether 
children of different ages would show any preferences at all as between Roman and 
Cyrillic letters, nor could one be sure of the direction of any such preferences. Thus 
an investigation along these lines could be regarded as an interesting empirical study 
in its own right. 


METHOD 
Subjects 


A total of 147 children were recruited from the private schools of Louisville, Kentucky ; they 
made up two experimental groups according to age level. Thirty-six boys and thirty-six girls, 
ranging from 4 years 3 months to 6 years 6 months, with a mean age of 5 years 1 month, served 
as preschool subjects. It was determined that these children were not yet able to read, but they 
were familiar with the shapes of Roman (i.e. English) letters through exposure to alphabet 
blocks, picture books and other materials used in their preschool classes. Forty boys and thirty- 
five girls, aged 9 years 4 months to 11 years 11 months, with a mean age of 10 years 7 months, 
drawn from the fourth and fifth grades made up the second group. These children were all ‘readers’, 
fully familiar with the often encountered Roman letters. 


Design and stimulus materials 7 


The experimental procedure was designed as a paired-comparison preference task. To establish 
the concept of making a choice, each subject; was first presented with a sample card of the same 
size and shape as the stimulus cards. The sample eard for the younger children contained 
coloured pictures of a doll and a toy steam-roller. The sample card used for the older group 
contained coloured pictures of a more sophisticated doll (‘Barbie’) and a toy drag-racer. 

After the child indicated his preference as to the sample items, he was shown the stimuli 
proper which were 72 5 x 7 in. cards, each containing two black shapes on a white background: 
one familiar — a modified Roman letter; and one unfamiliar — a modified Cyrillic letter. These 
shapes are shown in Fig. 1. These particular figures were chosen to be matched as to degrees of 
roundness and number of straight lines as closely as possible. Each Roman letter was paired 
with each Cyrillic to appear in both the first. position and the second position, so making а total of 
72 cards. All figures were drawn to be of the same size and occupy the same relative position 
on the cards. The original figures were hand-drawn to specification. Through a photographic 
process, the 12 figures were identically reproduced on the set of cards. To minimize wear, these 
cards were laminated with plastic. 


Score sheets were devised so that the investigator could quickly indicate the subjects’ pre- 
ference choices with a check mark. 
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Fig. 1. Roman and Cyrillic letters and examples of cards used. 


Procedure 


Each of the subjects participated in one individual session scheduled during regular school 
hours. Each session lasted about 8-10 min, for the older children, and 12—15 min. for the younger 
subjects, although no time limit was placed on the sessions. 

During the experimental situation the investigator sat across a table from the subject in a 
quiet room. Identical instructions were given to all subjects, requesting that the subject con- 
centrate on both items on a card before making a choice, and emphasizing that the experience 
was in no way a conventional test. The exact instructions were as follows: ‘I’m trying to find 
out what children your age like. I’m going to show you some cards, and on each card there are 
two things. When I show you a card, you tell me which one you like better, and I'll mark it 
down, There isn’t any right or wrong choice — I just want to know what you like. Look at both 
things drawn on the card and pick the one you like better. This is a sample card. Will you please 
look at both things, and tell me which you like better.’ 

After making his first choice, each child was asked to turn over the card just observed before 
а new card was shown to him. This action was designed to involve the child more deeply in the 
task and to focus his attention upon it. 

The 72 cards were presented to the subjects in a random sequence. After a child had been 
shown all 72 cards, the set was shuffled four times to provide a random presentation for the 
next subject. Care was also taken to ensure that no one figure appeared more than twice in 
succession, whether in first or second position on the cards. 


RESULTS 


The average number of times that each Roman and each Cyrillic letter was pre- 
ferred by the younger and the older children is given in Table 1. It is clear that the 
younger children consistently and markedly preferred Roman to Cyrillic letters. The 
binomial test was used to estimate the likelihood of as large а difference as that 
obtained occurring by chance. Since no directional prediction was possible, a two- 
tailed probability is appropriate. With six independent letter pairs and 72 subjects, 
n is 432, The 2 value of 4-3 indicates a chance probability of separation between 
preference scores for Roman and Cyrillic letters to be virtually nil. 

In the case of the older children inspection of Table 1 shows a less striking pre- 
ference for Roman letters. The overall preference for Roman letters is clear enough, 
but the older children did like one of the Cyrillic letters better than four out of the 
six Roman ones, The binomial test, using n = 6х 75, yielded z = 2-25; Р = 0:024 
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Table 1. Mean numbers of times Roman and Cyrillic letters were 
preferred by younger and older children 


Younger children Older children 
(n = 72) (n = 75) 
— с 
Stimuli Mean S.D. Mean S.D. 
D 7:43 2-74 6-79 3-92 
E 7-06 2-80 6-60 3:88 
H 7:46 2:65 6:40 3:94 
gu ‚1-06 2-66 6-55 3-90 
R 7-67 2-62 7:05 3-79 
N ` 681 2-56 6:44 3:87 
Б 4:86 2-98 5:93 4:67 
и 5-08 2-09 3:61 3:30 
ш 4:96 2-98 5:52 415 
IL 4-65 2-90 5:32 4:27 
Ф 446 3-24 677 4:76 
п 4:46 2-96 5-01 3.95 


(two-tailed), indicating statistical significance, but of a much lower order than that 
for the younger children. 

A further inspection of Table 1 shows that the preference scores of the older 
children for the Roman letters were consistently smaller than those of the younger 
children. However, an analysis of variance on preferences for the Roman letters by 
age, sex and letter revealed no significant difference between the two age groups. 
The only significant difference found was that for letters (d.f. = 5; Ё = 3:98; 
Р < 0-01). A similar analysis of variance performed on the Cyrillic letters showed two 
significant effects (Р < 0-01), namely those of letters (d.f. = 5; F = 6-93) and of 
interaction between letters and age (d.f. = 5; F = 11-47). 


Discussion 


The main prediction that young children familiar with the Roman-alphabet letters 
would prefer these letters to otherwise very similar, but strange, Cyrillic-alphabet 
ones was strikingly borne out by our experimental findings; this is consistent with 
Zajone (1968). The further expectation that the older children would no longer favour 
Roman letters was not confirmed, although some tendency in that direotion is 
discernible. As Faw & Pien (1971) might have predicted, more familiarity with letters 
did not result in greater liking for them; on the contrary, there is some suggestion 
in our data of an inverted-U relationship between exposure and favourability. 

It would be interesting to know whether children older than our older children 
would actually prefer novel to familiar shapes, thereby confirming the trend hypo- 
thesized in the introduction. Clearly, familiarity and novelty are by no means the 
only factors influencing expressed preferences. Other factors may be of greater 
importance in older subjects than in younger ones; and if this is so, then, other things 
being equal, the prediction might be that with increasing experience, there would 
be no clear preference as between the familiar and the unfamiliar, rather than а 
definite preference for the unfamiliar patterns. 

Our findings appear to be consistent with the theory of Berlyne (1970) which 
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attempts to explain why in some circumstances, but not in others, novelty makes for 
attractiveness. As far as the younger children are concerned, Roman letters are not 
yet perfectly discriminable, and thereby possess an ‘arousal potential’, The same 
letters may be thought of as relatively less arousing to the older children. Equally, 
our findings give some support to the thinking of Faw & Pien (1971) who set out to 
explain when favourability is the result of familiarity and when it is not, і.е. the 
most marked preferences for the familiar shapes occurred in the younger children 
who had not yet fully mastered their letters. In any case, more factual information 
is needed concerning developmental changes of aesthetic judgement if a fuller under- 
standing of the ‘attitudinal effects of mere exposure’ (Zajonc, 1968) is to be achieved. 


We are very grateful for the help we have received at various stages of this research from 
Jean Dyer, Ben Franklin, Dennis Holding, Michel Loeb and Kay Scott. We would also like to 
thank the directors, teachers and children of the following schools: The Chance Nursery and 
Kindergarten, Inc., Kentucky Home School, the Louisville Collegiate School, and Louisville 
Country Day School. 
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EXPOSURE FREQUENCY AND STIMULUS PREFERENCE 


By PAUL N. HAMID 
Department of Psychology, University of Waikato, Hamilton, New Zealand 


Three experiments were carried out to determine the effect of exposure frequency on pre- 
ferences for random shapes. Other variables investigated were sex, instructional set, initial 
stimulus meaning, duration of exposure, and the subject’s orientation towards stimulation. 
Exposure frequency was found to increase significantly stimulus preference in all three experi- 
ments, While there were no sex or set differences, low meaning and short exposures were found 
to significantly enhance the frequency-affect relationship. Different orientations to novel 
versus repetitive stimulation were clearly evident in the preference functions in Expte. I and III. 


Since Zajone (1968) published his monograph summarizing the literature and 
extending research findings on the significance of repetition as a factor in stimulus 
preference, a great deal of attention has been focused on the hypothesis that exposure 
alone is a sufficient condition for the enhancement of attitudes towards an object. It 
was the purpose of the present series of experiments to establish and extend know- 
ledge of the frequency-affect relationship with greater control over stimulus properties 
than has hithertofore been accomplished. 

Increased positive affect as a function of exposure frequency has been found with 
Chinese characters (Zajone, 1968; Suedfeld et al., 1971), Turkish-like words (Хајопе, 
1968; Zajone & Rajecki, 1969), nonsense syllables (Johnson et al., 1960; Becknell etal., 
1963), music (Lieberman & Waters, 1968), photographs of men’s faces (Zajonc, 1968) 
and phobic objects (Litvak, 1969). Prior meaning through experience and information 
complexity are commonly confounded in the exposure series and may have a marked 
effect on stimulus preference. A set of random shapes were used for which associative 
meaning, stimulus complexity and initial evaluation had been previously standardized 
(Hamid, 1972). Low association value stimuli would minimize prior meaning, 
neutrally evaluated stimuli would provide for assessment of affective change, and 
random shapes of the same complexity (defined by the number of independent points 
in a shape) would minimize information level differences. 


ExPERIMENT I 


While the hypothesis that an increase in positive affect is a function of exposure 
frequency was tested, two independent variables were included in Expt. T. Instruc- 
tional set has been shown to influence the resulting affective function. Suedfeld et al. 
(1971) found that if subjects were asked to rate stimuli on a ‘badness’ as opposed to 
a ‘goodness’ scale an inverted U-shaped function rather than the usual increasing 
monotonie function was obtained. Therefore instructional set was included in the 
present design together with the uninvestigated subject variable of sex. 


Method 


Subjects. The subjects were 30 students (15 male, 15 female) selected at random from a pool 
of 144 first-year psychology students at the University of Waikato. 1 
Apparatus. The subject was seated in a booth 6 ft. away from a 6 x 4 ft. painted screen and 
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Fig. 1. Affect as a function of the logarithm of exposure frequency. 


the stimuli were presented by means of a 35 mm random assess projector with tachistoscopic 
shutter coupled to a decade timer. Each stimulus was exposed for 1 sec. 

Stimuli. The stimuli were12 ten-point random shapes of low association value (15-22 per cent) 
selected from a standardization set (Hamid, 1972). Ten-point shapes were chosen since this level 
is within the average processing capacity of students (Munsinger & Kessen, 1964). 

Experimental design and procedure. The experiment took the form of a 2 x 2 x 6 factorial 
design with repeated measures on the second two factors (Winer, 1962, p. 317). Sex of the subject 
and instructional set (ratings of liking or disliking) were the first two factors while six frequencies 
of exposure (1, 2, 5, 10, 15 and 25) constituted the third factor. 

After the subject was seated and instructed merely to attend to the stimuli to be presented, 
the stimuli were presented for 1 sec. with a mean inter-stimulus interval of 9-8 sec. Two of each 
of the 12 ten-point shapes were assigned at random to one of the six frequency levels constituting 


two presentation series of 58 trials each, one for each of the set conditions. Subjects received ғ 


different stimuli at the varying frequency levels to control for specific stimulus effects. 
Each presentation series took an average of 10 min. to complete and after each series subjects 
were given a booklet with instructions to rate the stimuli, followed by six pages of nine-point 


graphic rating scales for evaluation on a dislike-like continuum. The six stimuli were each ; 


re-exposed and the subjects rated them on the six scales. Finally, the subjects were questioned 


as to the purpose of the experiment, explained its aim, asked not to communicate with other г 


students about its nature, and thanked for their participation. 


Results 


Only the main effect of frequency of exposure was significant for the analysis of 
variance (F = 8-8;d.f. = 5,140; Р < 0-001). This main effect is illustrated in Fig. 1, 
which shows that increase in positive affect is clearly an increasing monotonic 
function of the log frequency of exposure. 


Discussion 
The finding that frequency of exposure produced a highly significant increase in 
affect is in accord with the prediction. Neither sex nor set effects are evident, which 
suggests that the use of random shapes allows for greater control of the effect. 
On questioning the subjects after the completion of the experiment many subjects 


<. 
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denied that frequency had anything to do with their preferences. This was surprising, 
considering the significance of the frequency effect obtained. Many subjects main- 
tained that some stimuli could be easily likened to objects with which they were 
already familiar and so meaning had influenced their judgements. Although the 
random shapes had been standardized and taken as low in association value it is 
possible that meaning was still operative. Expt. II attempted to measure the effect 
of meaning for the set of random shapes. 


EXPERIMENT IT 


Tn this experiment an attempt was made to examine the possibility that frequency 
derives its affective potency from the development of associations to other objects 
with which the subject is familiar. Harrison (1967, 1968) suggests that frequent 
exposure to initially novel stimuli reduces response competition by increasing the 
relative strength of one of the response tendencies. On whatever basis meaning is 
established, it is clear that both lower thresholds (Hershenson & Haber, 1965; 
Kristofferson, 1957) and greater preference (Munsinger, 1964) are found for stimuli 
which are most meaningful. 

Given the importance of meaning in a situation of high uncertainty, as in the case 
of the present experimental paradigm, and the reinforcing properties of meaning in 
such a situation, it may be predicted that the greater the initial meaning for stimuli 
the greater the increase in affect with increasing exposure. If a stimulus initially 
produced more meaning responses, response competition will be reduced and the 
positive affect increased. 

Method 

Subjects. The subjects were 10 students, selected at random from the pool of 144 first-year 
psychology students at the University of Waikato, who had not been used in Expt. I. 

Apparatus. Apparatus was the same as in Expt. I. 

Stimuli. A high meaning stimulus set was formed by selecting the five ten-point shapes with 
the highest association value (39-46 per cent) given by the standardization sample (Hamid, 
1972), while the low association set was formed from the five ten-point shapes with lowest 
association values (15-21 per cent). 

Experimental design and procedure. The experiment took the form of a 2 x 5 factorial design 
with repeated measures on both factors (Winer, 1962, pp. 289-90) and ten observations in each 
cell. The first factor was represented by the sets of high and low association value shapes while 
exposure frequencies of 1, 2, 5, 10 and 15 constituted the second factor. Five frequency levels, as 
opposed to six in Expt. I, were used to check the assumption made that a decrease in the 
maximum number of exposures does not affect the frequency-effect relationship (Zajone et al., 
1971). 

The procedure was identical to that used in Expt. I, subjects being соңы to two series of 
stimuli and rating them on nine-point graphic rating scales. 


Results 


Analysis of variance again showed a significant main effect for frequency (F = 2.7; 
d.f. = 4, 81; P < 0-05) with monotonic increase in affect as a long function of fre- 
quency. A plot of the means shown in Fig. 2 indicates that low meaning stimuli 
produced greater affective increases than high meaning stimuli. This would account 
for a significant interaction found between meaning and frequency (F = 2:9; d.f. = 
4, 81; P « 0-05). 
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Fig. 2. Affect as a function of the association value and logarithm of exposure frequency. - 
———, High association value; — — —, low association value. 


Discussion 


building of stable responses through meaning fluctuations throughout the expo 
sequence. Low association value stimuli on the other hand, though producing 
cognitive uncertainty, may evoke fewer competing responses. This inte 
receives support from research which has found that words producing mild res 


Although there was a difference in the maximum exposure frequency between 
Expt. I (25 exposures) and Expt. IT (15), an inspection of the functions given in Figs. - 
1 and 2 indicates that, though the means for Expt. II are lower, there is considerable 
similarity in shape. These results support the contention of Zajone et al. (1971) that _ 
subjects tend to use the rating scales in a relative manner. However, the frequency- 
affect relationship does not appear to be markedly affected by increasing the maxi- — 
mum number of exposures in the stimulus series. А 
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EXPERIMENT ПІ 


The potency of the exposure effect has its counterpart in the area of perception 
where recognition is enhanced through exposure. However, the effects of exposure 
are often assumed to be mediated by the strength of the memory trace alone, and 
thus it is total exposure time rather than frequency itself which may enhance the 
value of the stimulus. On the basis of previous findings (Harrison & Zajonc, 1970), it 
was predicted that duration of exposure will not show significantly different effects 
from exposure frequency with regard to stimulus preference. 


Method 


Subjects. The subjects were 20 first-year psychology students from the University of Waikato, 
selected at random from a pool of 144 students who had not previously taken part in Expts. I 
or II. 

Apparatus and stimuli. Apparatus and stimuli were the same as for Expt. I. 

Experimental design and procedure. The experiment took the form of a 2 x 6 factorial design 
with repeated measures on both factors. The first factor constituted exposure mode and was 
represented by either exposure frequency or exposure duration. The second factor was repre- 
sented by exposure times of 1, 2, 5, 10, 15 and 25 sec. Order of exposure mode and allocation of 
the 12 random shapes to the two conditions of six exposure times was randomized for each 
subject. 

The procedure was identical to that used in Expt. I, except that since there was a 10 sec. delay 
between stimuli for the frequency condition there would be 520 sec. more experimental time than 
the six exposures required for the duration condition. In order not to confound total presentation 
time for the two exposure mode conditions, presentation time was equalized by increasing the 
interval between stimuli for the duration condition. Although inter-stimulus interval time would 
provide opportunity for rehearsal, the inhibitory effects operating in nearly 2 min. between 
stimuli is likely to counteract such effects. 


Results 


Presentation time (F = 5-1; df. = 5, 209; Р < 0-001) and the interaction be- 
tween exposure mode and presentation time (F = 10-03; d.f. = 5, 209; P « 0:001) 
both showed a highly significant effect on liking for the shapes. A plot of the mean 
ratings over the log frequency for both exposure modes, given in Fig. 3, indicates that 
while affect is an increased monotonic function of frequency of exposure it is an 
inverted U-shape function of duration of exposure. Liking reaches asymptote at an 
exposure time of about 5 sec. and then decreases for longer exposures. Exposure 
duration does therefore significantly affect stimulus preference but not in a simple 
unitary manner. 

Discussion 

Exactly how stimulus preference is affected by exposure duration is unclear but it 
is possible that stimuli gain their associated affective responses through their success- 
ful classification in the subject’s conceptual frame. At low and medium exposure 
durations subjects are presented with novel information which is within or just 
beyond their processing capacity. The successful classification through the building 
associative meaning or successful recognition for stimuli of medium difficulty may 
present a high reward situation and stimulus preference would be more likely to 
increase. Exposure durations well within processing capacity, though providing 
greater opportunity for stimulus processing, would also increase the likelihood of 
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Fig. 3. Affect as a function of duration and frequency of exposure and the logarithm 
of exposure time. » Frequency; — – -, duration. 


responses such as boredom or inattention, which in turn would provide a negative 
reinforcement condition and decrease the preference for stimuli of long exposure. 

In the present experiment the 2 and 5 sec. exposure durations produced a greater 
increase in affect than when stimuli were exposed twice and five times for 1 sec. 
Scheffé’s test (F") for post hoc multiple t test comparisons was used to test the signifi- 
cance of the two exposure times. The test yielded a F” of 2:83 (d.f. = 5, 209) for the 
2 вес. exposure time which was significant at the 0-05 level while the F” for the 5 sec. 
exposure time, though in the predicted direction (Ё” = 1-02; d.f. = 5, 209), was not 
significant. There is some evidence, therefore, to suggest that it is at the relatively 
low exposure times only that duration operates to enhance attitudinal affect. This 
result is not unexpected since the memory process is rapid and usually takes a subject 
less than 2 sec. to process a stimulus, such as a word, into memory. 

It might also be predicted that at the relatively low exposure times response 
competition would be high and where maximum processing is occurring maximum 
response competition is operating. From the present experiment, therefore, the 2 and 
5 sec. exposure times would produce the conditions for maximum response competi- 
tion. An examination of the data from Harrison & Zajonc (1970) showed that it is 
precisely between 2 and 10 sec. exposure that maximum response competition occurs. 

The monotonic increase in affect with logarithmic increases in frequency suggests 
that frequency operates through summation of affect at each exposure level. Young 
(1968), in experiments with preference in animals, concludes that hedonic processes 
tend to summate algebraically. Thus for the present experiment a 1 sec. exposure, 
though not providing sufficient time to process a random shape, does provide a time 
in which the subject will be fully attentive. The cumulative effects up to 25 exposures 
of 1 sec. means that most of the 25 sec. is being utilized in the processing of stimuli 
and the associated reward effects are likely to be additive. For exposure duration, 
however, any period beyond some optimum value might engender boredom, irritation 
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and lapses in attention, so that not all time would be effectively spent. The subject 
may subsequently attach negative motivational consequences to the stimuli. 

The possibility of variation, with its arousing properties and its reward potential 
operating in the present experimental paradigm, is important. Many repetitions ofa 
variety of stimuli at brief exposures may enhance attitudes towards the stimuli due 
to the arousal potential in the experimental situation. On the other hand, for some 
subjects the reverse may occur where frequent presentation of the same stimulus 
creates boredom and results in negative evaluation of stimuli associated with that 
boredom. On questioning the subjects at the completion of each of the three experi- 
ments and examining the profiles of their ratings over frequency, it was evident that 
some subjects found the repetitive nature of the experimental series boring. To 
investigate this effect further, the results from subjects in Expts. I and III were 
compared. 

Since there were no sex or set effects in Expt. I the results for the positive set alone 
were used. The results for the frequency of exposure conditions were used from Expt. 
III. Taking the exposure levels 1, 2, 5, 10, 15 and 25, the ratings for the first three and 
last three exposure levels were added for each subject in both experiments. Subjects 
who obtained a higher total on the first as opposed to the last three exposure levels 
were taken out of both experiments and grouped together as a high novelty pre- 
ference (HNP) group. All other subjects in the two experiments constituted a high 
familiarity Preference (НЕР) group being characterized as having a higher total 
rating in the second half of the three frequency levels than the first. A total of 11 
subjects from the two experiments showed a decrease in affect over frequency of 
exposure, six from Expt. I and five from Expt. IIT. 

Plots of the means for the six frequency levels for both groups are presented in 
Fig. 4. There is a considerable decrease in affect for the HNP group with a correspond- 
ing acceleration for the HFP group. While the HNP group displayed a significantly 
greater preference for stimuli at one (t = 3-4; d.f. = 48; P < 0-01) and two (¢ = 2-9; 
df. = 48; P < 0-01) exposures and there was no significant difference at five 
exposures, they showed significantly lower preferences for stimuli exposed 10 
(= —39; df, = 48; P < 0:001), 15 (= 49; df. = 48; Р < 0-001) and 25 
(t = –4:0; d.f. = 48; Р < 0-001) times. 

It appears that while, generally, frequency of exposure enhances attitudes towards 
stimuli, there are considerable subject differences with some subjects actually showing 
a decrease in affect as a function of exposure. Though at present only tentative, the 
conclusion which follows is that the frequency-affect relationship is bound more by 
individual differences in response characteristics than to the stimulus conditions 
associated with exposure frequency. Motivational predispositions of subjects may 
define the reward value of the frequency setting. For some subjects, little but frequent 
stimulation may enhance the value of a stimulus. At first, uncertainty with regard 
to unfamiliar stimuli and beyond processing capacity, could be seen as mildly 
threatening. Subsequent exposure may provide an opportunity to explore and 
classify the stimuli resulting in a positive attitude associated with the reinforcing 
properties due to successful mastery of the stimuli. 

The results of the three experiments provide strong support for the hypothesis that 
mere exposure is a sufficient condition for attitu dinal enhancement towards a stimulus. 
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Fig. 4. Affect as a function of orientation to familiar and novel stimuli and the logarithm 
of exposure frequency. ——, High preference for familiar; ~~-, high preference for novel. 


One major difference between the present results and those obtained by other 
researchers in the area is the occurrence of much higher levels of stimulus preference. 
Initial ratings shown in Fig. 1-3 are between 3-5 and 4:5, while for maximum expo- 
sure frequency are in the region of 6 or more. On the other hand, typical results using 
Chinese characters (e.g. Zajono et al., 1971) show initial ratings of 2-5-3-0 and at 
maximum exposure frequency, ratings of 3-5-4-0. Although a seven-point scale was 
used, as opposed to a nine-point scale in the present series, the amount of affective 
change is 2-5 as opposed to 1:0 scale points. Further, the ratings for the present 
series increase well above the mid-point of the scale, unlike most studies which have 
shown the frequency—affect relationship. A possible explanation for the difference 
lies in the difference between random shapes and Chinese characters as meaningful 
stimuli. Subjects generally find it difficult to make associations to random shapes and 
the stimulus sets used evoke neutral ratings. As suggested by Zajonc (1968), the 
frequency-affect relationship is likely to be particularly marked when the stimuli 
and the stimulus situation are neutral initially. It must also be pointed out that 
subjects are asked to rate the ‘ goodness’ or ‘badness’ of meaning for Chinese 
characters, which involves some expectation of correctness, while subjects in the 
present series were specifically instructed that there were no right or wrong answers 
and it was their own preference which was required. 

The novelty of random shapes would also act to increase affect through the reduc- 
tion of arousal potential provided by repetition (Berlyne, 1970). Short but frequent 
exposure provides variation in stimulation which is arousing, and, if not too intense, 
produces pleasant feelings. Thus it may be that variation due to stimulus change in 
the present experimental situation has its own reward potential over the presentation 
series. 

On the other hand, subjects may easily classify the stimuli or find the novel 
stimuli pleasant themselves. Subsequent exposure reduces the novelty and could 
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result in boredom and its associated negative affect. Certainly the distinction between 
novelty seekers and people who prefer the familiar is not new. It is the basis of such 
concepts as intolerance of ambiguity (Frenkel-Brunswik, 1949), effectance motive 
(White, 1959) and sensation seeking (Zuckerman ef al., 1964). 

It is evident that there is a great need for detailed research into the effects which 
produce such marked subject differences. 


This research was supported by funds from the University Grants Committee (N.Z.), Research 
Grant 69.175. 
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A LETTER-DIGIT MATRIX OF AUDITORY CONFUSIONS 


By A. J. HULL 
Medical Research Council, Applied Psychology Unit, Cambridge 


A matrix is presented of the errors of perception made by 135 men and women listening to 
three male and three female speakers reading aloud different randomized lists constructed from 
the letters of the alphabet and the digits 1-9, heard in white noise. Data from a short-term 
memory (STM) experiment, using simultaneous visual presentation and immediate ordered 
recall of two selected vocabularies of nine letters and the digits 1-9, are cited as evidence of 
phonemie confusion between letters and digits in STM. 


Conrad (1964) established a high correlation between the systematic errors made 
by listeners identifying letters of the alphabet spoken one at a time in white noise 
(auditory confusions), and those made by subjects when visually presented with strings 
of alphabetic material for immediate ordered recall. Briefly, items which sounded 
similar were more probably confused not only in listening, but also in short-term 
memory (STM). Once this relationship between auditory and STM errors had been 
demonstrated, it was possible, using Clarke’s constant ratio rule (Clarke, 1957), 
to select from the listening matrix subsets of letters of differing probabilities of 
auditory confusion. Conrad & Hull (1964) have shown that such subsets selected for 
minimal auditory confusability, whether of three or nine items in the vocabulary, 
are significantly better recalled, after visual sequential presentation, than subsets of 
letters of high auditory confusability. 

In STM tasks using both letters and digits, Wickelgren (1965) with auditory pre- 
sentation, and Hintzman (1965) using visual stimuli, have shown that inter-class 
errors are also related to phonemic similarity. 4 

Definition of the extent and relative confusability of letters with digits has been 
hampered by the lack of a complete matrix of auditory confusions amongst these 
stimuli. The provision of such a matrix was the purpose of this study. 


METHOD AND PROCEDURE 


From the vocabulary of 26 letters (regarding 0 as ambiguously a letter or a digit) and the digits 
1—9, six lists of these 35 items were constructed from a random number table with the following 
constraints: each item appeared in a different serial position in the lists; not more than two digits 
appeared consecutively; all the digrams were different and over-familiar sequences such as AB, 
23, PQ were excluded. Each list was preceded by five different practice items of three or four 
letters and one or two digits. The lists were assigned randomly to six British Post Office speech 
testers, all of whom were native English speakers, chosen for clarity of enunciation. The three 
male speakers read lists 1, 3 and 5, and the three females lists 2, 4 and 6, speaking with standard 
and conventional digit and letter pronunciations* with no special inflections, at the rate of one 
item per 5 sec. with a 10 sec. interval between practice and test items. The sound levels of the 
voices were each adjusted to the same mean value; to this value was added white noise at the 
same level, giving a S/N ratio of approximately 0 db. — 

The subjects, 64 men and 71 women with good hearing, from the APU panel of volunteers 
(mean age 45 years, range 22-59 years), were tested in groups, half of whom heard the lists in the 
order 123456 and half in the order 456123. Subjects were told that they would hear, and should 


* Z as ‘zed’, not ‘zee’. 
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write one by one, items which were either a letter or a digit embedded in white noise, to guess if 
uncertain, and to avoid written ambiguities between 1 and I, 2 and Z, U and V. To reduce 
guessing strategies on the organization of the material, subjects recorded their responses in six 
booklets of five items per page, and were not allowed to refer back to completed pages. 


RESULTS 


A total of 9893 errors was obtained, 4936 in response to the male speakers and 4957 
in response to the females: the contribution of error by the sex of the speakers ig 
approximately equal. The error rates of the men or the women listening to the male 
or the female speakers were not significantly different, nor were differential error 
rates obtained from the two orders of presentation (Mann-Whitney U tests). All 
errors were therefore pooled in the matrix (Table 1). 

The error rate of 35 per cent is considerably less than that of 61 per cent obtained 
by Conrad in his letter-confusion matrix (1964). Nevertheless, it is immediately 
apparent by inspection that the distributions of the major alphabetic errors are 
remarkably similar, and this was confirmed statistically. 

Where only eight or fewer of the 25 alphabetic response cells are filled, as in the 
cases of H, O, R, S, W and Y in the present matrix, statistical comparison did not 
appear to be meaningful. 

For each of the remaining letters the correlation was tested between its response- 
error distribution and the distribution obtained for that letter in Conrad's matrix, 
Correlations were significant for the following letters (Spearman’s rho, one-tailed 
test): 

A, B, C, D, E, F, G, J, K, L, P, Q, T, U, V, X, Z (P < 0-01) 

N (P < 0-05) 

M (Pjust > 0-05) 

The distributions of errors with the letter I were not significantly correlated, although 
two major confusions reported by Conrad are replicated, I with R and I with Y. 
With the wider vocabulary available in the present experiment, the subjects confused 
I with 9, 5 and 1 rather than with other letters. 

There was also a significant correlation (P < 0:01) between the distributions of 
total letter-response errors in the two matrices. 

More sophisticated statistical techniques haye been used by Morgan (1973), using 
multidimensional scaling and cluster analysis (described respectively by Kruskal 
(1964) and Johnson (1967)); he has shown that it is possible to demonstrate graphi- 
cally both the underlying resemblances between the two letter matrices, and the siting 
of the digit confusions in relation to the letter confusions of the present matrix. 

The letter-letter errors reported here are therefore not unexpected. There are 
relatively few digit-digit errors, but 1, 5 and 9, or 2 and 3, are more systematically 
confused auditorily than Wickelgren’s STM experiment of 1965 would suggest; 
Conrad (1958) has, however, reported that, when strings of digits were presented 
auditorily for subsequent dialling or keying, the digit 2 was called 3 more often than 
would be expected by chance. The greater interest lies with the letter-digit and digit- 
letter confusions. Taking these combined inter-class errors alone, Fig. 1 shows the 
letters which are most likely to be confused with individual digits. It will be seen that 
relatively few letters account for a large proportion of the errors with each digit, 
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Number of presentations of each item 


582 A. J. Наш, 


8 P 
2 480 
3 LY |ва 462 
5 | оаа ва EES [е] 422 
7 291 
1 210 
в [н[2] * | 146 


110 


т 


34 
2874 


© 


Errors 100 200 300 400 500 600 700 


Fig. 1. Combined letter-digit confusions only: major errors. * Remaining confusions, no one of 
which reaches a criterion of over 1 per cent of all letter-digit errors. 


and that certain digits have confusions in common; 1, 5 and 9 are linked to I, Y and 
R, 8 and 6 to H, and 2 and 3 are both confused with items from the subset of highly 
inter-confusable letters, BCDEGPQTUV. 

A subset of items may be called highly inter-confusable when the majority of 
error-responses to those items are other items from the subset. This approach to the 
data allows both the exclusion from a subset of a letter or digit which confuses with 
only one other item which is not within the subset (such as 3 with A, or 6 with С or 7), 
and the inclusion ofitems which are little confused except in combination with the other 
items of the subset (as Group 3, Table 2). 

Table 2 illustrates some major groupings obtainable from all the items in the 
vocabulary, excluding O. These are neither exhaustive nor exclusive. Some measure 
of the isolation of a subset from all other items may be judged by examining the 
‘remaining’ errors, either in toto or in terms of individual items. Groups 1 and 3 on 
these criteria are highly self-contained. Within Group 1, it can be seen in the matrix 
that Q, U, 2 and G are highly confused amongst themselves, interconnected with the 
other items in the subset by way of confusions between 2 with T, and T with G. 
In contrast, Group 3 is more homogeneous. 
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Table 2. A sample of major subsets of inter-confused items, with some 
digits (excluding 0) 


% errors 

Group 1 V DP B C GE T Q 2 U 8 Total within subset 
Errors within subset 627 598 550 539 410 408 381 357 316 251 173 143 4753 95-4 
Remaining errors 11 6 30 35 44 0 5 5 8 16 65 61 226 

Group 2 8 T UH USA 
Errors within subset 419 365 362 178 153 27 1504 87:9 
Remaining errors 26 43 61 13 38 27 208 

Group 3 (Жа че te Ме Ж! 
Errors within subset 254 245 153 91 60 45 848 95-1 
Remaining errors “тш. AL OLN 44 

Group 4 MN L0 
Errors within subset 375 121 97 8 601 57-0 
Remaining errors 98 151 189 16 454 

Total within these subsets 7706 

All other errors, 34 items 1938 


Group 2 might, on a priori grounds, have consisted of the items K8HJA (total 
within-subset errors, 1222, remainder 216; 85-0 per cent of all errors with these items 
are within the subset), but the group cited accounts for a slightly higher proportion 
of all errors with the items of the subset (total within-subset errors, 1504, remainder 
208; 87-9 per cent of all these item-errors are within the subset). 

Consideration of the ‘remaining’ errors in Group 4 demonstrates the complexities 
of auditory confusability. The items next most frequently confused with M and N 
include A and K; J is only slightly less confused with Z and 7. Combination of these 
items forms another subset of KMNZJA7 (total within-subset errors, 1552; remainder 
313; within-subset, 83-6 per cent of all items confused). Items from Groups 2 and 4 
are thus closely inter-linked, but not equally inter-confused from one end of a 
spectrum of confusability to the other. The matrix shows that, although the incidence 
of errors between J and K and any digit is low, there are twice as many occurrences 
of J and K with 7 (28 errors) as of J and K with 8 (14 errors), contrary to what might 
have been expected. A similar comment may be made on the confusions between X 
and 8 (42 errors), and X with 6 (13 errors). 

It might be thought that some of these effects could be due to distortion from the 
background of white noise, or to response bias. Both must be present to some extent; 
but the confusions are consistently localized, and are also, with a lower rate of error 
(implying a reduction of external distortion), congruent with those reported by Conrad. 

These factors might be put forward to account for the asymmetry observable in 
the matrix between stimulus and response with certain pairs of items, an example of 
which might be: given P, response E, 188 errors; given E, response P, 33 errors. 
Equally it could be said that asymmetry is due to partial recognition of a stimulus, 
with some response bias occurring when the subject makes a choice from a number 
of items which share with the stimulus an acoustic feature which has been identified. 
Whatever speculation may suggest, it would be difficult to justify an attempt to 
partial out any one presumptive factor. 
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Table 3. Letter-digit confusions in STM 


Condition 1 Condition 2 
BCDEGPQTV CDFHJNRWY 
Letter errors 
With 2 and 3 271 133 
With remaining digits, 1456789 527 536 


Chi-square: 36-18, P < 0-001. 


Evidence of acoustic letter-digit confusion in STM 

Data from a recent STM experiment, using mixed letters and digits as stimuli with 
simultaneous visual presentation and immediate ordered written recall, have provided 
an opportunity for testing the hypothesis that letter-digit confusions in STM will 
be related to those reported in the auditory matrix. 

Two vocabularies of 18 items were formed from the digits 1 to 9 and either the 
letters BODEGPQTV (Condition 1) or CDFHJNRWY (Condition 2). One of the 
vocabularies was randomly arranged in 72 sequences of six items, with the restriction 
that each item occurred equally often in each serial position, although a letter or a 
digit could occur in any position, with no repeats in any sequence; the second was 
completed by systematic substitution of one letter-set for the other. Each whole 
sequence was projected on a screen for 2:4 вес. before recall. Subjects were two 
separate groups (N 1 = 22 and N 2 = 19) from the APU panel of volunteers (female, 
mean age 43, range 27—60), each of which saw only one condition. The written res- 
ponses were scored strictly for ordered recall, and the errors were set up in two matrices 
from which the combined letter-digit confusions could be extracted. These results 
are summarized in Table 3. 

The matrix of auditory confusions, and the extracts from it in Table 2, show that 
the letters BCDEGPQTUV are closely associated in error with the digits 2 and 3. 


Tf subjects have used some form of phonemic encoding in the STM experiment, it | 


would be expected that there should be a higher proportion of error between the 
letter vocabulary of Condition 1 and the digits 2 and 3, than between those of Condi- 
tion 2 and these digits. That this is the case is shown in Table 3. Items highly inter- 
confusable in the auditory situation were also significantly more highly confused in 
STM. 


CONCLUSION 


The matrix fulfils its purpose in providing a means of estimating the relative 
magnitude of letter-digit confusions, uncontaminated by factors not connected with 
perceived auditory similarity. 

The present STM experiment, using simultaneous visual presentation, has also 
shown that phonemic similarity is a major factor in the distribution of errors between 
letters and digits. 

It would therefore seem highly desirable that the possibility of such inter-class 
auditory confusion should be considered whenever letters and digits are to be used 
together. 


The author wishes to thank the British Post Office, which kindly provided the six speakers, 
and Dr E. C. Poulton, Dr I. D. Brown, and Miss M. Woodhead for reading the manuscript. 
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WHEN ARE VISION AND KINAESTHESIS COMPARABLE? 


By B. JONES 


Department of Psychology, University of Queensland, 
St Lucia, Queensland, Australia 


Tt has been frequently found that cross-modal matching between vision and kinaesthesis is 
asymmetric such that the kinaesthetic—visual matching is more accurate than the reverse 
condition (e.g. Connolly & Jones, 1970; Millar, 1972). The present article points out that 
vision and ‘kinaesthesis’ should not always be regarded as equivalent sensory channels. 
It is shown that if kinaesthesis is taken as passive movement (the subject's relaxed arm was 
moved by the experimenter) then the passive movement matching of a visual standard 
corresponds very well to the reverse condition. However, matching a visual standard with a 
voluntary excursion of the limb (active movement) differs from the other two conditions both 
in absolute accuracy and in proportion of undershooting to overshooting. It is argued that 
some operations usually regarded as kinaesthetic depend only upon central monitoring of 
efference while others which can also be called kinaesthetic are based upon peripheral feed- 
back. Some implications for eross-modal matching of shapes and for theories of visual- 
kinaesthetic memory are briefly discussed. 


Connolly & Jones (1970) found that when subjects matched lengths of line within 
and between vision and kinaesthesis, visual-kinaesthetio (VK) matching was less 
accurate and more variable than kinaesthetic-visual (KV) matching. This was the 
case for both children (5-11 years of age) and adults. Similar findings were made by 
Legge (1965) for adults and by Millar (1972) for 4-year-old children, though Millar 
observed that the pattern of apparent cross-modal asymmetry was reversed by 
8 years of age. She pointed out that this reverse pattern has also been found for 
visual-taotual cross-modal matching of shapes (e.g. Rudel & Teuber, 1964). However, 
at least one study (Abravanel, 1968) has shown that tactual-visual matching of 
shapes by children is more accurate than visual-tactual and it is worth noticing that 
tactual to visual transfer is usually superior to the reverse operation (e.g. Garvill 
& Molander, 1968; Rudel & Teuber, 1963). 

Following Posner (1967), Connolly & Jones (1970) assumed that short-term visual 
storage is more efficient than short-term kinaesthetic storage and that material read- 
in through one modality is translated into the other modality before storage. An 
experiment in which the effects of a 10 sec. retention interval on matching in the two 
cross-modal situations was compared to duplication in visual-visual (VV) and 
kinaesthetic-kinaesthetic (KK) matching (Jones & Connolly, 1970) confirmed this 
hypothesis since the memory characteristics of VV were comparable to KV (an 
unfilled interval between the stimulus and its attempted duplication led to increased 
accuracy or ‘negative’ forgetting while an interpolated task interfered with reten- 
tion) while KK was comparable to VK (an unfilled interval led to forgetting and the 
interpolated task did not increase forgetting). 

Kinaesthesis can only be defined in terms of movement. However, the explanatory 
model of Connolly & Jones (1970) includes no description of the initiation and control 
of movement. Rather it treats vision and kinaesthesis as equivalent sensory chan- 
nels, i.e. it assumes that an ‘inflow’ or ‘peripheral’ account of kinaesthesis fits all the 
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facts of movement control (see Jones, 1972). In both studies the movements whi 
subjects made were constrained by the experimenter putting a block in position te 
stop the movement. Since the subject had his eyes shut he did not know the end. 
point of the movement when he began to move. Jones (1972) has shown that this 
type of movement is no more accurately duplicated than purely passive movement, 
and that duplication of free voluntary movement is significantly more accurate than 
either. Similar results were obtained by Festinger & Canon (1965). They sho 
that eye-tracking by means of saccades which are ‘pre-programmed’ leads to more 
accurate location of a moving point of light than does smooth-pursuit tracking in. 
which subjects again could not know the end-point of their own eye movements 
when they began to move. Both Jones (1972) and Festinger & Canon (1965) suggest 
that knowledge of voluntary movement is normally mediated by ‘outflow’ — some 
central monitoring of command signals to the muscles rather than by feedback from 
proprioceptors. 

Looked at in terms of an outflow model kinaesthesis in KV must be mediated by 
inflow and ‘kinaesthesis’ in VK may be mediated by outflow. KV requires matching 
of inputs from two different sensory modalities — one proprioceptive and probably 
dependent upon joint receptors since duplication of constrained movement is no 
more accurate than duplication of passive movement for which joint receptor func- 
tioning is a necessary condition (see Rose & Mountcastle, 1959). VK, on the other 
hand, involves translation of visual sensation into a pattern of afferent signals and 
performance may be mediated by central monitoring of afference rather than com- 
parison of kinaesthetic inflow with visual sensation encoded in kinaesthetic terms as 
Connolly & Jones (1970) assume. Our model would require the translation of visual 
sensation into some kinaesthetic code before further translation into afference -a 
fairly clumsy strategy. 

The present experiment compares visual and kinaesthetic matching where kinaes- 
thesis refers to performance mediated by joint receptors with the previous VK con- 
dition, the assumption being that VK errors will remain greater than KV errors 
but that the cross-modal asymmetry will disappear in the two sensory comparisons. 


METHOD 
Subjects 


Fifteen first-year psychology students took part in the experiment as a course requirement. 
Apparatus ) 


For the presentation of visual distances a box 24 x 4 x 4 in. was constructed. In the front face 
of the box a slot was cut and а pea-bulb was mounted beyond the slot. 'The bulb was fixed to 
& tape and could be extended along the slot by turning a handle at one end of the box. A pointer 
attached to the bulb moved along a luminous rule so that the experimenter could read the 
excursion of the bulb. In movement conditions the subject placed his finger in a thimble which 
could be moved either by the subject or by the experimenter along a rail. Again a pointer which 
moved against a luminous rule out of sight of the subject was fixed to the thimble. 


Procedure 


There were three experimental conditions — visual to passive movement (VP), passive move- 
ment to visual (PV), and visual to active movement (VA) matching. In each condition a stan- | 
Чага was presented either by the light moving a set distance and returning to the starting-point, 


When are vision and kinaesthesis comparable? 589 


Table 1. Mean absolute errors and standard deviations (inches) 


Condition 
Ган سو‎ ~ 
У-Р Р-У V-A 
a ۹ = = 
Standard Mean S.D. Mean S.D. Mean S.D. 
2 0:44 0-02 0-52 0-10 0-90 0:33 
4 0-74 0-35 0-81 0-40 1:30 0:56 
6 0:66 0:28 0:68 0:40 1:15 0:54 
8 1:28 0:50 0:82 0:38 1:85 0:59 
10 1:01 0:45 1:01 0:46 1:55 0:69 
Table 2. Mean algebraic errors and standard deviations (inches) 
Condition 
раля ЕЕ 
v-P P-V V-A 
cect te a ee er = 
Standard Mean S.D. Mean S.D. Mean 8.D. 
2 — 0:30 171 —0:51 0:40 — 0:05 0:85 
4 = 0:51 0-63 —0-78 оло +014 141 
6 — 0:50 0-51 —0-51 0:50 +0:55 1:14 
8 —0:88 0-98 —0-60 0-67 +0:37 1:91 
10 — 0:75 0:75 — 0:79 0:45 +0-04 1-62 


where it was switched off, or by the experimenter moving the subject’s arm to the stop and back 
to the starting-point. For a visual response the light was switched on and began to move 1 sec. 
after the subject’s arm reached the starting-point. He was instructed to say ‘Stop !’ as soon as 
he thought the light had travelled a distance equivalent to the passive movement. For a passive 
movement response the subject’s arm was passively moved 1 sec. after the light had been 
switched off and again he was instructed to say ‘Stop!’ when the extent of arm movement 
equalled that of the light. In the active movement condition the subject was instructed ‘Move!’ 
1 sec. after the light was switched off, and he moved the slide in one sweep a distance judged 
equivalent to the excursion of the light. Subjects always used their preferred arm and all arm 
movements were extensor. The experiment was conducted in a dark room which eliminated 
visual reference points and prevented subjects from seeing the extent of passive movement. 

Conditions were a within-subjects variable and presentation was counterbalanced in an 
ABCCBA fashion. Subjects carried out 50 trials per condition in blocks of 10. Within each block 
five standard lengths (2 in., 4 in., 6 in., 8 in. and 10 in.) were each presented twice in а random 
order so that standards were also a within-subjects variable. 


RESULTS 


Absolute error (Table 1) and algebraic error were recorded on each trial. Analysis 
of variance of absolute errors showed significant main effects for both experimental 
conditions (F = 47:65;d.f. = 2, 28; P < 0-0001) and standard distances (F = 15:29; 
d.f. = 4, 56; Р < 0:0001) and no significant interaction (Р = 1-63; df. = 8, 112). 
Duncan’s multiple-range test showed that VP and PV differed significantly 
(Р < 0-05) only with the 8 in. standard; in other words, the greater part of the effect 
for experimental conditions is accounted for by the VA condition. 

Algebraic error (Table 2) also differentiates VA from VP and PV. The bulk of the 
error in the VP and PV conditions was due to undershooting the standard distance. 


Subjects underestimated on 81 per cent of trials in VP and on 83 per cent of trials in 
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PV. In VA, on the other hand, there was a slight tendency to overestimate (54 
cent of trials) the standard in duplication. 

It seems safe to say therefore that VA represents a different kind of performa; 
from VP and PV, though all three tasks could be loosely described as visual-kin; 
thetic matching. 


Discussion 


There is evidence that equivalent psychophysical judgements of length may be 
made through vision and kinaesthesis (Teghtsoonian & Teghtsoonian, 1965) so that 
vision and kinaesthesis may in some cases be meaningfully compared. However, 
many different operations can count as examples of kinaesthesis and we need not 
assume as do some psychophysicists (e.g. Wood, 1969) that movement necessarily 
involves proprioceptive muscle inflow. The present results show that while move- 
ments based upon proprioception may be compared to visual judgements of length, 
the voluntary production of movements based upon visual efference need not be 
construed as sensory matching. We should not be surprised, therefore, when different 
kinaesthetic operations yield different psychophysical scales and power functions 
(Hoff, 1971). In the two studies by Connolly & Jones (1970) Jones & Connolly (1970) 
there is no criterion for counting KV and VK as asymmetric: they represent two 
quite different processes so that no explanation of the differences in accuracy 
between the two is required. 

The model given by Connolly & Jones (1970) with its assumption of translation 
between modalities prior to short-term storage could handle asymmetries in cross- 
modal sensory comparisons. However, the present results give no evidence of asym- 
metry in visual-kinaesthetie (passive) matching nor is such a pattern observed in 
visual-auditory matching (Rubinstein & Gruenberg, 1971). Jones (1973a) has 
found with retarded readers that errors of auditory-visual matching are greater than 
errors in the opposite visual-auditory condition. However, since auditory-auditory 
matching was no more accurate than auditory-visual, the results may be sufficiently 
explained in terms of auditory short-term memory deficits without the requirement 
of translation from the standard into the response modality short-term store. 

The absence of visual-kinaesthetic asymmetry in judgement of length may resolve 
the query raised by Millar (1972) as to why there should be larger error scores for 
visual-kinaesthetio than for kinaesthetic-visual judgements when there is no com- 
parable finding in visual-haptic matching of shapes. For example, Milner & 
Bryant (1970) found that the two cross-modal visual-haptic tasks were performed 
with equal accuracy by children. Millar (1972) assumes that kinaesthetic cues 
(presumably joint and muscle information) are involved in haptic tasks. However, 
this is not a necessary assumption. While there is evidence that active touch is more 
efficient than passive touch in the recognition of common objects (Gibson, 1962), 
haptic perception may involve cutaneous cues integrated through movement rather 
than some combination of cutaneous and proprioceptive input, i.e. the motor-cortex 
may monitor the state of cutaneous receptors (Pribram, 1971) and coordinate further 
cutaneous exploration. 

One further point. The description given here of VK processing in the Connolly & 
Jones experiment does without the necessity of short-term kinaesthetic storage. 
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І do not mean to say by this that retention of kinaesthesis (inflow from propriocep- 
tors) is not possible. In fact such retention in the congenitally blind seems to follow 
the pattern of visual memory in the sighted (Shagan, 1970). Possibly inflow from 
joint (or joint and muscle) receptors is stored as a relatively long-lasting kinaesthetic 
after-effect, a ‘buffer-store’ comparable to those found for vision and audition (we 
would have to assume that read-into-memory procedures had not been developed 
by the sighted as compared to the blind). However, memory for voluntary move- 
ments follows the pattern of memory for visual length and is probably mediated 
by central processing of efference (Jones, 19735). 
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CIGARETTE SMOKING AND STIMULUS SELECTION 


By L. R. HARTLEY 
Medical Research Council Applied Psychology Unit, Cambridge 


The effect of smoking tobacco upon perceptual selection, using the method of paced observing- 
responses, was studied in 15 habitual smokers. Subjects sampled each channel of a three-channel 
display for the presence of a signal at a rate of 1/1-5 sec. Average signal rate was 1/6 sampling 
epochs. Signal probability on the three channels was 0:6, 0:3 and 0-1. Subjects were tested after 
smoking no cigarettes, one cigarette and two cigarettes, and heart-rate was measured. Both 
total number of observations made and the proportion of observations made on the channel with 
highest signal probability showed an effect of prior smoking. Following no smoking, both of these 
scores increased during the test. Frjlowing smoking, the increase did not occur. It is suggested 
that smoking lowered arousal t-wards the end of the test. 


Although the physiological effects of smoking tobacco have been extensively 
studied in both man and animals (Rothe et al., 1944; Larson et al., 1961; Domino, 
1967; Essman et al., 1968; Frankenhaeuser et al., 1968, 1969, 1970), few experimental 
studies have been made of changes in human performance that may ensue from 
smoking tobacco. Performance changes following smoking do occur; Cotten et al. 
(1971) found changes in simple reaction time following smoking, and repeated per- 
formance of a visual-search task is impaired (Johnston, 1966). Frankenhaeuser et al. 
(1970) showed that smoking during a prolonged vigilance test reduces the normal 
decline in the peformance of habitual smokers. 

Cigarette smoking undoubtedly has a relationship with psychological stress, if only 
by common consent, although its precise relationship is ambiguous, since psycho- 
physiological evidence indicates that it has considerable adrenergic action although 
it may also have a cholinergic action. Its role in stimulating adrenalin secretion may 
indicate that smoking acts as an arousing stimulus, and indeed the increases in heart- 
rate, blood-pressure (Frankenhaeuser ef al., 1969) and EEG desynchrony (Philips, 
1971) favour this view. The evidence concerning the cholinergic effect of cigarette 
smoking comes largely from studies of single-neurone activity in the brain following 
administration of acetylcholine, nicotine or inhaled tobacco smoke (Phyllis & York, 
1968). These findings suggest that smoking may have two separate effects upon the 
organism, although the relationship between any adrenergic or cholinergic effects and 
behaviour are far from clear. However, enough is already known about the interaction 
of noise and sleep loss, arouser and dearouser, respectively (Wilkinson, 1961, 1963; 
Broadbent, 1971) with time-on-task, to justify examining the effects of this possible 
pharmacological arouser. 

Recent research has shown that environmental stress affects the way information 
is sampled from the environment, Hamilton (1969) used а version of the instrumental 
observing-response technique in a study involving paced and unpaced performance. 
In this test subjects were presented with three sources of signals. The probability of 
signals on the three sources differed. Subjects were required to make a response to 
obtain the presentation of a signal. It was argued that the pattern of responding to the 
three sources reflected the distribution of attention in the test. Subjects were more 
selective in their choice of the source for observation, when performance was paced. 
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Subjects matched the frequency with which they sampled each source to the prob- 
ability of the source delivering a signal. Hockey (1968), using only the paced version 
of the test, showed that loud noise, as compared to quiet, also made subjects moré 
selective in their choice of the source. Noise increased sampling of the sources more 
likely to deliver a signal, at the expense of the source with lowest signal probability, 
Sleep deprivation was found to have the converse effect. Loud noise and sleep loss 
thus appear to change the distribution of attention to sources presenting evidence with 
different probabilities (Hockey, 1970а, b, c). Thus the combined results of the noise 
and sleep-loss studies indicate that the selection of stimuli in the observing-response 
test is probably affected by changes in arousal level. If smoking cigarettes is also 
accompanied by changes in arousal level, then smoking may affect the selection of 
stimuli in the observing-response test. 


METHOD 
Subjects and apparatus 


Fifteen females aged between 21 and 45 yr. were tested on instrumental observing-response 
(Hamilton, 1969; Hockey, 1968). The subjects smoked between 1 and 10 cigarettes a day. The 
test involved the sampling of three potential sources of signal at a rate of once every 1:5 sec. 
epoch. Subjects were seated 1 m from a vertical square board (66 x 66 cm) containing the three 
stimulus sources, and the epoch pacing-light in the centre of the board. The three sources were 
located at the corners of an equilateral triangle subtending a visual angle of 24°. The sources 
were light-emitting diodes. 

In total, 240 signals were delivered during the test, which lasted 36 min. Thus a signal was 
presented for observation, every six epochs on average, and varying from three to nine epochs. 
The signal was held latent in the source until an observing-response was made when the diode 
flashed briefly. Subjects were instructed to look for, and detect as quickly as possible, signals pre- 
sented on each of three stimulus channels. They were told that by pressing any one of three buttons, 
each of which corresponded to one of the three signal channels, that channel would light up if 
there was a signal on it. They were further instructed that they could only make these observa- 
tions at the rate determined by the central pacing-light. When the subject was confident she had 
seen the signal, she pressed a detection-button which removed the signal from the source. Signals 
generated by an observing-response were 250 msec. flashes at 6600 A. Luminance of the signals 
was set at a level giving approximately 75 per cent detections on the first observation of the sig- 
nals, for the naive subject. Task difficulty was such that all signals were detected by the end of 
the test. 

The number of signals presented on each of the three sources was biased in the ratio of 0:6:0:3: 
0-1. Thus 144 signals were presented on source 1, 72 on source 2 and 24 on source 3. Signals 
therefore occurred, on average, once every 10 epochs on source 1, once every 20 epochs on source 2 
and once every 60 epochs on source 3. Electronic circuitry was arranged so that only one obser- 
vation of a signal eould be made on each epoch. A second and subsequent observation within the 
epoch failed to elicit a signal. 


Design and procedure 


Tnitially all subjects were given 36 min. practice. Each subject was then tested following no 
smoking, and following smoking one cigarette and following smoking two cigarettes. On each 
test a different programme of signal order was used. The same three programmes were used for all 
subjects throughout. The order of presentation of smoking treatments and signal programmes 
was determined using two 3 x 3 orthogonal Latin squares. A third orthogonal 3 x 3 Latin square 
was used to counterbalance across subjects the allocation of signal probabilities to the three 
signal sources. Continuous white masking noise of about 70 db was presented over a headset to the 
subjects during the whole test. Testing took place at 9.30 a.m. on each of the three experimental 
mornings. Subjects were asked to abstain from smoking from the time when they arose and to 
have a normal breakfast. Heart-rate was measured as soon as they arrived in the laboratory, and 
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Table 1. Mean number of observing-responses made on all three 


signal sources, over blocks of the test 


Block 1 Block 2 Block 3 Block 4 Block 5 Block 6 
No smoke 234-94 242-56 245-94 242-69 249-88 
Smoke 1 236-44 233-25 232-25 237-69 226-94 
Smoke 2 230-75 229-56 231-75 237-63 234-63 
Table 2. Analysis of logarithmic transformed total number 
of observations, smoking (A) x test blocks (B) 
Source 8.8. D.F. M.S. F Р 

Within-subject 0:3255 

A 0:0212 2 0-01060 1:55 > 0:05 

B 0-0033 5 0-00066 0-97 > 0-05 

AB 0-0094 10 0-00094 2-47 < 0-01 

AxSs 0-1912 28 0-00683 

B x Ss 0-0475 70 0-000608 

AxBxSs 0-0529 140 0-00038 


then subjects were allowed 10 min. pre-test practice. They were then given one or two cigarettes 
to smoke, or none at all. Cigarettes were Benson and Hedges filter-tipped and measured 84 mm 
long and contained 2-0 mg nicotine. Each cigarette was smoked to within 4 mm from the filter. 
Following no smoking, subjects were allowed 8 min. relaxation (an interval equivalent to the 
time taken to smoke one cigarette). Immediately following smoking one or two cigarettes, or 
following the relaxation interval in the case of no smoking, subjects’ heart-rate was again 
measured, and the test commenced. Immediately following the test heart-rate was again 
measured. 


RESULTS 


Performance data consisted of both the total number of observations made on all 
three stimulus channels, and the percentage of observations made on each of these 
three channels. Changes in performance over time-on-task were examined, by break- 
ing down the scores from each test into six blocks, each of 6 min. duration. Heart-rate 
measures were also available from the intervals preceding and following smoking, 
and following the test. All these scores were analysed using an analysis of variance 
with repeated measures on each factor. F ratios for each of the factors and inter- 
actions used their interaction with subjects as the denominator. Differences between 
the means of treatment combinations were tested using Newman-Keuls test. 

Considering first the total number of observations made on all signal channels, as 
Table 1 shows, subjects started the test by making the same mean number of obser- 
vations under all three treatments. Following smoking, number of observations made 
remained more or less unchanged throughout the test. Following no smoking, how- 
ever, number of observations made rose over the course of the test. More observations 
were made in the last block than were made in the first (P < 0-01). In the last block 
of the test more observations were made following no smoking as compared to smoking 
one or two cigarettes (P < 0-05). As Table 2 shows, this interaction between time-on- 
task and smoking was reliable. Generally, rather too few observations were made 
following smoking and rather too many were made following no smoking. 

The observations made on the high-probability signal source alone followed a quite 
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Fig. 1. Percentage of observations made on each of the three signal channels on each block of the 
test following no smoking (Ф), smoking one cigarette (A) and smoking two cigarettes (Ш). 


Table 3. Analysis of logarithmic transformed percentage of observations 
on the high-probability signal channel, smoking (A) x test blocks (B) 


Source 8.8. D.F. M.S. F B 

Within-subject 0-3006 

A 0-0018 2 0-00090 0-18 > 0:05 
B 0-0018 5 0-00036 0-78 > 0-05 
AB 0-0200 10 0-00200 2-70 < 0-01 
AxSs 0-1415 28 0-00051 

B x Ss 0-0325 70 0-00046 

AxBx8s 0:1029 140 0-00074 


similar pattern to that described above. Before analysis, number of observations on 
the high-probability source were expressed as a percentage of the total number of 
observations made. As Fig. 1 shows, at the start of the test there was some difference 
between smoking and no smoking treatments in the number of observations made 
by the subjects on the high-probability source. The slightly greater number of 
observations made following smoking did not differ reliably from the number made 
following no smoking. Following no smoking, sampling gradually increased over the 
test, rising from the first to the last blocks (Р < 0-01). Sampling of the same source 
decreased, however, following one cigarette, until it was reliably less after half an 
hour's test (Р < 0-05). Following two cigarettes sampling decreased at a slightly 
greater rate over the course of the test, reaching a lower level than following one 
cigarette. In the last 6 min. of the test sampling on this channel was less following one 
or two cigarettes than following no smoking (P < 0-05 in each case). As Table 3 
shows, this interaction between smoking and time-on-task was reliable. Twelve of the 
15 subjects showed this interaction in both the one- and two-cigarette conditions. 
Percentage sampling of the medium and of the low-probability signal channels did 
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Table 4. Mean heart-rate (beats per min.) of all subjects preceding 
and following one, two or no cigarettes, and following the test 


Treatment Before treatment Following treatment Following test 
No smoke 83:31 78-94 77-14 
Smoke 1 84-56 87-81 78-33 
Smoke 2 80-94 87-38 78-78 


not show either a reliable main effect of smoking or the interaction with time-on-task 
(0:10 > P > 0-05). However, sampling of the low-probability channel followed a 
roughly inverse pattern to that of sampling on the high-probability channel (as 
Fig. 1 shows). Following smoking, sampling increased slightly and following no 
smoking it decreased slightly over the test. Difference scores between sampling of the 
high- and low-probability channels were computed to support this proposal. The 
magnitude of the mean differences between smoking and no smoking was increased as 
compared to the scores from the high-probability channel alone. An analysis of 
variance on these difference scores also confirmed the presence of the interaction 
between smoking and time-on-task at the same degree of reliability as the analysis of 
scores from the high-probability channel. 

The heart-rate of the subjects before each of the three treatments was quite similar, 
as Table 4 shows. On the second measurement, it was 11 per cent higher following 
smoking than following no smoking (P < 0-02). One cigarette had very nearly as big 
an effect as two did. On the third measurement at the end of the test, heart-rate was 
highly similar in all three treatments. Over the test it had fallen by 11 per cent follow- 
ing both smoking treatments (Р < 0:001 in each case), but fallen very little following 
no smoking. 


Discussion 


Following no smoking, the pattern of observing-responses of the three signal 
sources conforms to that observed by Hockey (1968). Sampling of the high-probability 
source increases by about 3 per cent over the 36 min. test. An additional finding here 
was the rise in total number of responses made over the course of the test. The effect 
of smoking one or two cigarettes was to oppose both these increases in sampling 
although provoking a small and unreliable increase in sampling of the high-probability 
source at the start of the test, following the rise in heart-rate. The fact that both one 
and two cigarettes had substantially the same effect, both on performance and on 
heart-rate, conforms with the results of Frankenhaeuser ef al. (1969), who found that 
smoking two strong cigarettes had little greater effect upon heart-rate than smoking 
two weak ones. 

Although this test has proved to be sensitive enough to detect the changes in 
performance brought about by a drug to which people have probably developed a good 
deal of tolerance, through frequent exposure, there are difficulties in interpretation of 
the results. In tests having only one component such as vigilance both time-on-task 
and noise cause a decline in detections over the course of the test. This is an unequi- 
vocal impairment in performance. When the test has more than one component to it, 
interpretation is more difficult. In the case of the observing-response test, both noise 
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and time-on-task lead to increased selectivity of sampling and, hence, a tendency for 
the subject to distribute his sampling according to the likelihood of a signal. This 
tendency to match frequency of observation to frequency of stimulus does not 
represent unequivocal impairment, but rather an improvement in sampling strategy. 
The improvement in strategy could accompany learning of the objective probabilities 
of signals on the three sources during the test. In the present experiment, cigarette 
smoking might have hindered learning of the objective probabilities of signals, since 
probability matching was not so pronounced following smoking. 

It was suggested earlier on the basis of the noise and sleep loss studies of Hockey 
(1968) that changes in the distribution of sampling in this test reflected changes in 
the level of arousal. Noise, assumed to cause a rise in arousal, increased sampling of 
the high-probability source, and sleep loss caused the converse. In this experiment, the 
fact that smoking caused a decrease in sampling of the high-probability source at the 
end of the test suggests that smoking may be similar to sleep loss and reduce the level 
of arousal. In this way smoking may oppose the effects of noise and over-arousal, 
The change in the total number of observations made over the test, following smok- 
ing, may support this suggestion. Certainly the changes in this score are easier to 
interpret. The pattern of excessive responding following no smoking could reflect a 
level of higher arousal as compared to smoking, where slightly fewer observations than 
were required were made. The fact that there was no difference in heart-rate, between 
treatments in the latter part of the test, does not support or reject these suggestions, 

The large increase in heart-rate immediately following smoking, however, could be 
related to the anomaly in the distribution of sampling at the beginning of the test. 
At this point sampling of the high-probability source is slightly higher following 
smoking as compared to no smoking, Both scores could indicate an immediate 
increase in arousal following smoking, that declines quite rapidly, to be followed by 
lowered arousal over the remainder of the test. 

In conclusion the evidence indicates that cigarette smoking may affect the distri- 
bution of attention and in a way suggesting a lowering of arousal in the latter half 
of the test. Because of the multicomponent nature of the test it cannot be said that 
smoking improves performance. Rather smoking appears to prevent the changes in 
performance that accompany a prolonged test. 
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QUALITATIVE DESCRIPTION OF LOW CONCENTRATION 
SODIUM CHLORIDE SOLUTIONS 


By MICHAEL O’MAHONY 
Department of Psychology, University of Bristol 


Qualitative descriptions of low concentration sodium chloride solutions were studied using a 
procedure involving repetitive tasting in ascending series. Generally, subjects tended to use 
traditional taste categories while any new categories tended to be compounds of the old ones. 
However, further study suggested that at least four distinct category changes could be dis- 
tinguished before salt taste recognition instead of the two traditional detection and recognition 
thresholds. 


As with many taste stimuli, the detection of sodium chloride in water has been 
described traditionally by two thresholds: the recognition threshold where the salty 
taste appears and the detection threshold where the presence of salt is noticed 
although it is not recognized as salty (King, 1937). However, the exact qualitative 
description of salt solutions below the recognition threshold has undergone relatively 
little direct study, although Gregson (1966) has made a qualitative study of sodium 
chloride-suerose mixtures, On the whole, qualitative studies have been more con- 
cerned with linguistic confusions in primitive peoples (Chamberlain, 1903; Myers, 
1904) or, more recently, the confusion between ‘sour’ and ‘bitter’ (Amerine et al., 
1965; Meiselman & Dzendolet, 1967; Pangborn, 1961; Robinson, 1970). 

Below the recognition threshold, sodium chloride solutions have been described 
as ‘sweet’, which Dzendolet (1968) suggests is due to the hydration shell around the 
sodium cation hydrogen-bonding with sweet receptor sites. But ‘sweet’ is by no 
means the only qualitative description used. Bartoshuk et al. (1964) demonstrated 
that such salt solutions, along with distilled water, were described as ‘tasteless’, 
‘sour’ and ‘bitter’, while in a later study (Bartoshuk, 1968) a further category, 
‘indeterminate’, was used. This suggested that the present language categories were 
inadequate for description of low concentration salt solutions. Bartoshuk's report 
of definite taste qualities for distilled water confirmed earlier salt threshold studies 
(Brown, 1914; Frings, 1948), while the problem is further complicated by the fact 
that the taste of distilled water is altered by further distillation (O'Mahony, 1972). 

So there is no sudden qualitative change when salt is added to distilled water; 
there is a gradation of sensations ending finally in a ‘salty’ taste and these depend 
on the adaptation level of the taste receptors (Bartoshuk et al., 1964), Further study 
of the range of these sensations is important for the choice of criterion for salt 
detection and may also provide clues about the behaviour of low concentration salt 
solutions in relation to taste receptors. The present study examines the qualitative 
descriptions of low concentration sodium chloride solutions with repetitive tasting. 
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METHOD 
Experiment I 

Ten naive subjects, male and female psychology students, were required to taste and describe 
ascending series of distilled water and sodium chloride solutions of concentration: 1, 5, 10, 15, 
20, 40, 60 and 80 mm (millimolar; a molar solution contains 1 g molecule/l.). All solutions were 
at room temperature (20 °C.). At 15 вес. intervals subjects tasted 10 ml of solution, expec- 
torating after approximately 1-3 sec. Each experimental session consisted of ten successive 
ascending series. Every subject was used for two sessions, one with a 15 sec. tap-water mouth. 
rinse (approx. 40-50 ml) between tastings and the other without mouth-rinsing. Thus, between 
them, subjects tasted each of the nine stimuli 200 times. The rapid successive tasting and the 
mouth-rinsing v. no mouth-rinsing conditions gave rise to many changes in adaptation level, 
allowing subjects a wide range of taste sensation for qualitative description. 

The traditional descriptive categories — ‘tasteless’, ‘sour’, ‘sweet’, ‘salty’ and ‘bitter’ — were 
suggested to subjects along with a sixth ‘detection’ category to register sodium chloride detection 
but not recognition. Besides these categories, subjects were encouraged to use their own descrip- 
tions as much as possible. Subjects knew they were tasting salt solutions, but that these would 
not necessarily taste ‘salty’. They were not told which concentrations were being tasted although 
they were able to tell by taste when a new ascending series was started. 


Experiment II 


Expt. I was repeated with the difference that one male subject with extensive salt tasting 
experience was used for 100 ascending series. Half the series were presented with mouth-rinsing 
and half without. The experiment was divided into ten experimental sessions consisting of ten 
consecutive ascending series. Generally, mouth-rinsing and non-mouth-rinsing sessions were 
held on the same day to allow the subject to note any differences. The subject was instructed as 
for Expt. I, except that he was also asked to determine the exact sequence of sensations below the 
recognition threshold. 


RESULTS 

Experiment I 

The frequency of taste names used over the 1800 tastings can be seen in Table 1. 
Bartoshuk's studies are confirmed in that ‘salty’ was used for higher concentrations 
while ‘tasteless’, ‘bitter’ and ‘sour’ were used for lower concentrations; ‘bitter’ 
was used more than ‘sour’. As expected, the labels ‘sweet’ and ‘detection’ were most 
frequent at intermediate concentrations, which demonstrates the definite taste 
sensations due to sodium chloride before recognition. Distilled water was generally 
described as ‘tasteless’ or ‘bitter’, although it was sometimes described as ‘sweet’ 
and even ‘salty’. Most likely this was due to residuals left in the mouth from the 
80 mm sodium chloride stimulus used at the end of the previous ascending series. 
Subjects often report tap-water mouth-rinses as tasting sweet after tasting more 
concentrated salt solutions, presumably due to dilution of salt residuals to а con- 
centration allowing substantial hydration shell formation around the sodium cation. 
Conversely, when mouth-rinses were used, more concentrated salt solutions were 
sometimes described as ‘sweet’, presumably due to dilution by the mouth-rinse 
residual. More concentrated solutions were also described as ‘bitter’ or ‘sour’, which 
may have been a reflexion of their hedonic tone; they were usually accompanied by 
signals indicating unpleasant taste. Such hedonic interference has been suggested 
in earlier studies by Myers and Robinson, 

Other categories were used 5 per cent of the time, representing a total of 90 
responses; their frequencies are shown in Table 2. Most of the category names are 
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Table 1. Frequency of use of descriptive terms used for each 
sodium chloride concentration 


Conen. (mm) 


Dist. 

water 1 5 10 15 20 40 60 80 Row total 
Bitter 52 49 19 12 5 8 2 4 6 157 (87%) 
Sour 16 16 9 1 3 At Sa 1 48 (27%) 
Tasteless 88 97 91 51 36 28 — — — 391 (21:7 %) 
Detection 2 0. 498? 850 14а 14 11 8 212 (11:890) 
Sweet 27 16 26 34 47 34 16 12 10 222 (12-396) 
Salty 1 3 19 38 60 76 153 165 166 680 (37:8 %) 
Others 14 14 8 9 5 8 15 8 9 90 (50%) 


Total 1800 


Table 2. Frequency of descriptive terms used in the ‘others’ category 


Salty-sweet 32 (35-6 %) 
Bitter-sweet 6 (67%) 
Tasteless-sweet 2 (22%) 
Salty-sour 1 (119%) 
Salty-bitter 10 (11-19%) 
Tasteless-bitter 1 (11%) 
Bitter-sour 2 (22%) 
Metallic 32 (35:6 95) 
Metallic-bitter 2 (22%) 
Watery 1 (11%) 
Sort of after-taste 1 (119%) 
Total 90 


made up of words already used as labels. Descriptions such as 'salty-sweet' suggest 
that the ‘sweet’ category is not an exact description, Few subjects described the 
Sweet taste as similar to sugar, although one subject sometimes likened it to honey. 
It is likely that ‘sweet’ is often used as а ‘detection’ category and that its use is 
due to suggestion by the experimenter. ‘Bitter’ and ‘sour’ are also used probably as 
the result of suggestion. The labels ‘metallic’ and ‘bitter-metallic’ show subject 
idiosynerasies, each being used by only one subjeot. 


Experiment 11 

The frequency of descriptive categories used by the single subject are shown in 
Table 3, with data for the mouth-rinsing and no mouth-rinsing conditions shown 
Separately. Like Expt. I, the results confirm Bartoshuk’s studies. It is interesting 
to note that the ‘salty’ and ‘sweet’ categories were used at lower concentrations 
in the mouth-rinsing condition, demonstrating that mouth-rinses lower the adapta- 
tion level. 

Novel categories were used. ‘Flat’ and ‘smooth’ developed as subdivisions of the 
‘tasteless’ category. ‘Smooth’ indicated that the solution was tasteless, but also felt 
smooth on the tongue. It was described as smooth, oily and ‘caressing’ on the tongue. 
The ‘flat’ sensation was a tastelessness without the oiliness; it was described as 
apparently cooler and more tactile. The ‘nip’ or ‘pinch’ category was described as 
а slight nip on the tongue; it indicated a very slight sensation of detection without 
recognition. Sometimes it oceurred just before ‘detection’ or just prior to ‘smooth’. 
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Table 3. Frequency of use of descriptive terms for each sodium chloride 
concentration with one subject 


(a: without mouth-rinsing. 6: with mouth-rinsing.) 


Conen. (mx) 
Dist. Lc es 
water И 5 10 15 20 40 60 80 Row total 
Bitter a 5 ЦЕ Мс e — 7 (089) 
b کے‎ 2 1 3 (03%) 
Sour a 34 £d LESE ї чоц _ 65 (7:29) 
b 10 6 4 — — = — = جه‎ 20 (22%) 
Bitter-sour a 1 — — == = === a E = : (0-1%) 
[1 26 I 
Tasteless а 8 14 27 26 25 19 =- Ex == 119 (13:2 %) 
b 40 EADP Cp TT TC PNE 109 (19-19%) 
A nip/a pinch a 2 5 3 1 T 11 (12%) 
b = ==: aia RAYE: Am О 12 (13%) 
Flat a = 2 6 2 E I — 11 (12%) 
b а гооо ТД = a — 6 (07%) 
Smooth а — — 9 19 20 23 — — — 71 (79%) 
b I3 1 ep 3 ee -— 17 (19%) 
Detection а — — 1 — 1 4 18 11 5 40 (449%) 
b — TT 9 25 22 15 2 1 1 75 (8395) 
Sweet a — — 1 3 2 3 12 5 2 28 (31%) 
b — — 2 8 17 20 26 16 3 92 (10-290; 
Salty a — — — — — 20 34 43 97 (10:8 %) 
b AZ ч — 3 12 22 33 46 116 (12:9 %) 
Total 900 


The subject stated that he felt that it heralded a stronger sensation but was not 
sure quite what. The ‘sweet’ category was used for various sensations that could be 
described as sweet, though few were sucrose-like, He felt that the sensation was 
sharper than ‘sweet’, more a ‘salty-sweet’. 

For his assessment of the sequence of sensations below the recognition threshold, 
the subject had made notes and gradually developed and modified his ideas through- 
out the ten sessions. At first his tendency was to use traditional categories, but new 
ones slowly emerged. The subject also indicated that he tended to persevere with 
old categories. For example, he tended to say ‘sweet’ instead of ‘detection’ and 
‘tasteless’ instead of ‘flat’. Thus the high frequency of traditional names does not 
reflect the true final sequence. 

In the mouth-rinsing condition the lowest concentration sensation was ‘sour’, 
which developed to ‘flat’ followed by ‘smooth’. Then came a ‘sweet-salty’ taste 
labelled ‘sweet’, developing gradually into saltiness. This taste started as a ‘nip’ 
and the sensation changed gradually through ‘sweet’ to ‘salty’. Not every category 
appeared during each ascending series. 

In the non-mouth-rinsing condition the same sequence was followed. The distilled 
water solutions tasted more sour because of the higher adaptation levels; there was 
a greater range of intensities for this sensation. The ‘smooth’ sensation was more 
common without mouth-rinsing, occurring over four times as often. 
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These descriptive sequences point to five distinct categories — ‘sour’, ‘flat’, 
‘smooth’, ‘sweet’ and ‘salty’ — with occasional occurrences of ‘bitter’, ‘detection’ 
or ‘a nip’. The non-occurrence of categories in some ascending series was probably 
due to variations in adaptation level coupled with unequal concentration steps. 


Discussion 


Most subjects used the traditional taste categories suggested, but the use of 
categories like ‘detection’ and compounds of traditional names demonstrates their 
inadequacy for exact description. Descriptions like ‘sort of after-taste’ are merely 
attempts to describe detection without using traditional labels, while ‘metallic’ or 
‘watery’ are attempts to liken the taste to other known stimuli. The occurrence of 
the ‘detection’ and compound categories strongly suggests the inadequacy of 
traditional labels. Moreover, the rare use of new descriptive categories reflects a real 
difficulty in the use of English language for qualitative description. 

Expt. II revealed that some of these traditional descriptive terms could be 
replaced by the five-category sequence ‘sour’, ‘flat’, ‘smooth’, ‘sweet’ and ‘salty’, 
which involves four distinct category changes instead of the two traditional thres- 
holds. The final category change corresponds to the recognition threshold, while 
either of the other three could be used for the detection threshold. The subject 
reported that this range of possible criteria caused considerable variation in what he 
regarded as the detection threshold from session to session. Herein lies the advantage 
of the criterion-free signal detection measures of sensitivity. It is surprising that 
only four studies (Linker et al., 1964; Moore et al., 1965; McFadden et al., 1971; 
O’Mahony, 1972) have used this approach in taste research. 

It should be remembered, however, that these are categories for one subject; 
others may yield more categories or better descriptions of the existing five. Further- 
more, like the old categories, these new ones only approximate to an exact description 
of the sensations experienced. Any advance in this study is one of using more 
descriptive terms to differentiate previously undifferentiated qualitative sensations; 
the inability of the language to communicate precisely the qualitative sensation 
still remains a problem. More exact description would allow the same sensation 
criterion to be used by many subjects and thus enable the inter-subject detection 
variability to depend less on methodological factors and more on real physiological 
differences. 
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| TOWARDS A NEW EXPLANATION 
FOR THE GEOMETRICAL ILLUSIONS: П APPARENT DEPTH 
OR CONTOUR PROXIMITY? 


By GERALD H. FISHER 
Department of Psychology, University of Newcastle upon Tyne 


The ‘inappropriate size-depth’ theories suggest that illusions are to be explained in terms of 

mistaken perceptual impressions of depth cues supposedly implicit within certain spatial 

| patterns. Contrariwise, the distortions evidenced in these same patterns may be understood аз 

depending upon the ‘contour-proximity’ principle without any reference being made to apparent 

depth as such. Six experiments are described and an attempt is made to establish which of these 

two alternative explanations accounts most consistently for the results. That parts of illusions 

might be interpreted as differing in apparent distance is demonstrated in the first two experi- 

ments. Doubts are raised over this type of explanation in the second two studies, however, and 

the final experiments suggest that depth features themselves are neither necessary, nor sufficient, 
conditions for the appearance of illusory distortion. 


In the first paper of this series, the author (1969) demonstrated the presence of 
gradients of apparent distortion within certain spatial patterns. It was shown how 
these gradients vary in magnitude with the distance intervening between the com- 
ponents responsible for inducing them and those in which the distortions are induced. 
Distortion gradients also alter according to the dimensions of the patterns and with 
the contrast of backgrounds against which they are displayed. These findings 
provide the essential basis for the contowr-proximity theory of illusions, to the develop- 
ment of which these papers are devoted. Several examples of geometrical illusion, 
however, notably those embodying patterns of inclined and converging lines, may be 
interpreted perceptually as two-dimensional projections of three-dimensional objects, 
structures or scenes. What Fisher (1968a, 1969) described as inappropriate size-depth 
theories propose that illusory distortions are to be explained in terms of such inter- 
pretations. But these same illusions may also be understood as depending upon the 
contour-proximity principle without any reference being necessary to apparent 
depth as such. After studying several typical examples of these illusions, Fisher 
(1970, p. 650) insisted that ‘Indications of depth, both implicit and extant, are 
sufficient rather than necessary conditions for the presence of illusory distortion.’ 
Nevertheless, the inappropriate size-depth argument maintains its largely intuitive 
. appeal despite an accumulation of evidence to the contrary. Regrettably, there is 

scarcely any common ground between contemporary exponents of these alternative 
| theories. Little is to be gained from pursuing limited theoretical arguments, however, 
without reference to alternative attempts to explain the same, or related, perceptual 
phenomena. Concluding a comprehensive review and evaluation of proposed explana- 
tions for illusory distortion, Over (1968, p. 560) suggested that “the most profitable 
strategy is to examine judgements of illusion figures under conditions where theore- 
tical positions differ in predictions made about amount of distortion’. The intention 
of this paper is to measure six related examples of geometrical illusion so as to 
establish which of these alternative explanations, apparent depth or contour proxi- 
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mity, accounts most consistently for the results. The experiments described w. 
carried out over a period of four years and each of the 600 subjects participated in 
one study only. 


EXPERIMENT І 


Although differing in detail, the perspective theory, stated informally by Volkmann 
(1858), Helmholtz (1873) and Thiéry (1896), the carpentered-world hypothesis formu- 
lated by Segall e£ al. (1963, 1966), derived both from their own findings and from those 
of Rivers (1901, 1905), and the size-constancy theory introduced by Tausch (1954) 
and developed by Gregory (1963, 1966) all imply generally that illusory distortions 
arise as a consequence of mistaken perceptual impressions of depth. How far the 
inappropriate size-depth theories succeed in providing an acceptable explanation for 
illusory distortion, however, has been considered somewhat fragmentarily. Remark- 
ably, a single experiment only has been reported in which the apparent size of an 
illusory configuration and its apparent depth were compared directly. This was 
performed by Gregory (1966, p. 95), who measured the apparent lengths of ingoing 
and outgoing components of Müller-Lyer's (1889) illusion and their apparent locations 
in depth. He concluded that ‘The extent of the illusion follows the amount of 
recorded depth very closely for both directions. We may regard this result as strong 
evidence for relating the illusion to perspective depth.’ The remarkably high corre- 
lations between these measures testify strongly to the validity of Gregory’s conclusion, 
Nevertheless, Fisher (1970, p. 650) brought the assumptions upon which this inter- 
pretation was based into dispute, and, after describing several studies of illusory 
patterns which could be interpreted variously in depth, maintained that ‘The | 
question outstanding, therefore, refers to whether the depth cues afforded by the 
converging contours of Ponzo and Müller-Lyer figures as such induce illusions 
or whether some hitherto undetermined property of the contours themselves is 
responsible.’ 

The illusion first described by Ponzo (1912) is the one most obviously amenable to 
explanation in terms of possible influences exerted by any implicit depth features. It 
arises in such a way that when two horizontal lines, or other patterns of similar 
dimensions, are arranged one above the other and enclosed within an inverted V- 
shaped bracket the upper line appears appreciably larger than the lower. As demon- 
strated by Fisher & Lucas (1969) and Lucas & Fisher (1969), the Ponzo and many 
other examples of geometrical illusion persist when embodied within two-dimensional 
projections of three-dimensional scenes and structures, Since the two horizontal 
segments of Ponzo’s figure may be interpreted perceptually as situated in different 
depth planes, therefore, the illusion is consistent with their relative apparent sizes 
being determined by their relative apparent distances. Hence, should implicit depth 
features prove responsible for this particular form of illusion, then manipulating such 


features in appropriate ways would be expected to modify the extent of apparent 
distortion. 


Apparatus, method and procedure 


Ponzo's figure is usually regarded as a unique example of geometrical illusion. However, 
Fisher ( 19686) showed that it is actually a special case of a more general form of perceptual 
distortion in which a ‘gradient of attenuation’ appears within areas bounded by inclined lines, 
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Fig. 1. Stimulus displays used throughout the present experiments. 


or angular brackets. This gradient is clearly evident when further lines are added to the two 
horizontals of the conventional figure so as to form a column of lines within the angle. Distortion 
gradients were measured in columns of five such horizontal lines by Fisher (19686) and in seven 
horizontals by Fisher (1969). 

The apparatus devised for carrying out all six experiments reported in this paper was a further 
development of the versions described previously. Briefly, it consisted of a background display 
incorporating seven white horizontal lines, 5 mm wide, each of which could be varied in length, 
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Line No. 


Fig. 2. Settings of lower horizontal line in Ponzo-type illusions. 


symmetrically about its centre, from 70 mm to 130 mm with a position—reposition accuracy 
exceeding + 0-1 mm. These lines were separated by vertical distances of 5 cm between centres 
and they were located centrally against a matt-black background, 120 cm long by 70 em high. 
The various patterns superimposed upon this background were prepared in dense matt-white 
paint upon sheets of transparent plastic material. When placed against the background display 
the horizontal lines were seen clearly through the plastic sheets. In all the experiments described 


lines were preset at random across the whole range of adjustment available and subjects made 
one adjustment only of the lower horizontal line in relation to each display. 


Results 
For clarity and to ensure ease of comparison, the results of all experiments 
reported in this paper are presented in graphical form. To avoid confusion over the 
method employed for displaying the results it should be borne in mind that the general 
procedure adopted throughout these experiments required subjects to adjust one, ог 
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more, variable lines so as to appear of the same length as a standard. Thus, when a 
particular variable line appeared shorter than the standard it was lengthened by the 
subject and vice versa. In this case settings of the variable horizontal lines are 
indicated upon the ordinate of Fig. 2 and the lines themselves are referred to by 
number on the abscissa. The points of the polygon are defined by arithmetic mean 
settings of the combined sample of subjects and the range included by one standard 
error above and below each value is represented as a bounded vertical bar. The 
function drawn in solid line refers to adjustments made in the presence of the angle 
and that in broken line to those made in its absence. These results show that the 
distortion gradient appears clearly and that all corresponding pairs of experimental 
and control measures differ significantly. It will be noted also that the latter tend to 
differ significantly from zero, particularly as the distance intervening between the 
two horizontal segments increases. 

There are three possible reasons for the presence of these small degrees of illusion 
in the control conditions. First, Stevens (1908) and Stevens & Ducasse (1912) found 
that stimuli presented in upper regions of the visual field tend to appear larger than 
similar stimuli presented below. This tendency might account, partially at least, for 
what Gardner & Long (1960 ef al.) and others have described as ‘errors of the 
standard’, Secondly, Piaget (1969) suggested that all forms of geometrical illusion 
are to be explained in terms of certain of their component features being ‘centrated’ 
(i.e. fixated or attended to) for longer periods than others. He failed to clarify exactly 
why prolonged fixation or attention should influence the perceptual properties of 
spatial patterns systematically but in this particular experiment it is possible that 
subjects tended to observe standard features of the displays for longer periods than 
variables whilst making their adjustments. Nevertheless, the presence of any such 
effects here is clearly insufficient to account fully for the illusions themselves. T'hirdly, 
both experimental and control stimuli were interspersed together and presented to 
subjects in randomly determined orders. The apparatus was such that each subse- 
quent pattern could be set-up within a period of approximately 30 sec. from viewing 
the last and subjects typically viewed displays for about 8-10 sec. whilst completing 
their adjustments. With displays similar to those used in this particular experiment, 
Fisher (1971) showed that appreciable after-effects of the obliques develop and that 
their influence upon the horizontals persists for some time, albeit with decreasing 
intensity. This suggests, perhaps, that control and experimental settings should have 
been made in different sessions allowing a short time interval to intervene between 
them. Such a procedure was adopted for the purposes of a subsequent experiment, 
however, whereupon a slightly smaller but still significant distortion gradient 
remained. Hence, it seems likely that several kinds of confounding influence present 
themselves in psychophysical situations of this kind. 


Experiment П 
The study described above indicates that the illusory effect evident in Ponzo's 
figure increases as the lower horizontal line is displaced progressively further from 
the upper. Since enlarging the displacement between the two horizontals may be 
understood in this context as extending the distance apparently intervening between 
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Fig. 3. Settings of lower horizontal line in Ponzo-type illusions. 


them, such an outcome is entirely consistent with the inappropriate size-depth 
principle. Furthermore, the distance cues supposedly implicit within Ponzo’s illusions 
are indicated by two oblique lines intersecting so as to form an angle. It may be 
expected, therefore, that by varying the angular subtension of the obliques the 
extent of influence exerted by any depth effect would change. The second experiment 
was designed to confirm this expectation. 


Apparatus, method and procedure 


painted upon plastic sheets, and a continuous horizontal line, 110 em long, was prepared in à 
similar way on a further sheet. The inner points of intersection of the obliques and the lower edge 


Results 


As before, the results of this experiment are presented graphically in Fig. 3. The 
settings of the lower horizontal line are indicated upon the ordinate and the abscissa 
refers to angular subtensions of the obliques. The polygon is defined by arithmetic 
mean settings of the combined sample of subjects and the standard error of each 
value is indicated. The mean extent of adjustment of the lower horizontal in the 
absence of additional background lines was 100-16 mm (s.z. = 0-12) as indicated in 


eft corner of the graph. All experimental measures differ significantly from 
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this control value with the exception of that referring to the angle of 180° (i.e. a 
straight line). 

It is clear that this illusory effect decreases systematically as the angle subtended 
by the obliques increases in size. By scanning over the drawings included in Fig. 1 (ii) 
readers might consider whether they tend to give any differential impressions of 
distance. Considered from a strictly formal point of view these patterns should fail 
to invite any such impressions. The sides of two level roads differing in width, for 
example, appear to converge towards vanishing-points located at the same distance 
from observers. Therefore it would be necessary to represent such vanishing-points 
at similar heights when illustrating them in two dimensions regardless of the angles 
subtended by their sides. Nevertheless, it may seem reasonable intuitively to expect 
that any indications of depth implicit within these patterns should decrease as the 
two obliques subtend larger angles and that they would become minimal when they 
straighten out into a continuous horizontal. The results of this experiment are 
consistent with such differential depth interpretations being placed upon these 
particular versions of Ponzo’s illusion. 


Experiment III 


The first experiment described above shows that the Ponzo illusion increases in 
magnitude with the distance intervening between the two horizontals and the second 
indicates that it decreases as the angle subtended by the oblique components becomes 
larger. Disregarding the reservations made above, since any impressions of apparent 
distance might be regarded as emphasized and reduced respectively in the displays 
used, these findings seem to accord with predictions derived from the inappropriate 
size-depth principle. A third alternative method for modifying any apparent-depth 
features of an angular pattern, such as the Ponzo figure, is to add further obliques as 
in Fig. 1 (iii) so as to develop a special version of Ehrenstein’s (1925) illusion. Again, 
this should tend to enhance any intrinsic depth effects whereupon it might be 
expected that the illusion would increase commensurately in extent. 


Apparatus, method and procedure 


The background display used in this experiment was the same as the last. In addition, six 
arrangements of additional lines, five pairs of which subtended angles of 10°, 20°, 30°, 40° and 50° 
along with a single vertical line bisecting the pattern exactly, were painted upon transparent 
plastic sheets. The inner point of intersection of the single pair of obliques was 15-75 cm above 
the centre of the standard horizontal. As in Fig. 1 (iii) this point became somewhat blurred as 
more inclined lines were added but the masking technique employed in preparing the super- 
imposed patterns ensured that the area entirely obscured by white paint was symmetrical about 
the vertical axis. A plain plastic sheet was introduced for control purposes. A further sample of 
100 naive subjects participated in this experiment. Their ages ranged from 13 to 57 yr. and 67 of 
their number were female. Instructions given to subjects and procedures adopted were the same 
as for Expts. I and IT. All seven stimuli were rearranged into a different random order each time 
the experiment was performed. 


Results 
Fig. 4 represents the results of this experiment using the same conventions as 
before except that in this case the abscissa refers to the number of pairs of oblique 
lines introduced progressively as illustrated in Fig. 1 (iii). The mean setting of the 
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Fig. 4. Settings of lower horizontal line in Ponzo-Ehrenstein-type illusions. 


variable horizontal line in the control condition was 100-14 mm (5.8. = 0-10) and all 
points defining the polygon differ significantly from this value. The reservations 
raised above over enhancement of implicit depth features by varying sizes of angles 
apply also to addition of further angles. However, if adding further obliques within 
the outer angular component of Ponzo’s figure should serve in some way to enhance 
any intrinsic depth properties it might have then the illusion would be expected to 
increase in extent. Fig. 4 shows clearly that the distortion displays itself increasingly 
and that each further addition, with the exception of the last two, enhances the illu- 
sory effect significantly. Hence, these results also may be understood in accordance 
with the inappropriate size-depth principle. Interestingly, however, the largest 
difference appears between patterns embodying three and four pairs of obliques. 
Therefore it seems that some additional depth, or configurational, property has been 
introduced into Fig. 1 (iii)d, which increases the illusion somewhat beyond the level 
expected from the progressive pattern of distortion evidenced in the previous figures. 


EXPERIMENT IV 


Albeit with certain reservations, the results of all three experiments described this 
far may be interpreted in favour of theories implying that the apparent sizes of spatial 
patterns are determined by, or correspond with, their apparent depth properties. In 
each case additions to, or modifications of, angular contours were found to introduce 
consistent and significant changes of illusory distortion. The only empirical reserva- 
tion, or note of caution, for inappropriate size-depth interpretations arose in the 
results of Expt. III where some additional effect appears to have been introduced 
into the patterns of radial lines used. The parameter manipulated in this previous 
experiment is referred to for convenience as ‘number of pairs of inclined lines’. 
Nevertheless, not only their number but also position and arrangement are variables 
capable of independent manipulation. Moreover, it will be noted that the six patterns 
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Fig. 5. Settings of lower horizontal line in Oppel-type illusions. 


displayed in Expt. III differ not only in the number of obliques included but also in 
the way in which they divide the horizontals within their lengths. One of the earliest 
examples of geometrical illusion was described by Oppel (1855). He demonstrated 
that a divided line, or area, appears larger than one remaining undivided and Speigal 
(1937) showed how extent of apparent enlargement increases with the number of 
divisions. The next experiment was intended to determine whether, or not, this form 
of illusion persists in patterns comparable with those studied in the last. 


Apparatus, method and procedure 


The apparatus displaying horizontal lines no. 3 and 5 only was used again and the patterns 
superimposed upon them were composed of pairs of vertical bars, 50 mm long and 5 mm wide. 
As before, these were placed against the background display whereupon the combined patterns 
became those illustrated in Fig. 1 (iv). A plain sheet of plastic provided the appropriate control 
condition. A. further sample of 100 naive subjects participated. Their ages ranged between 17 
rile 48 yr. and 54 members were female. In all other respects this experiment was identical with 
the last. 


Results 


The results of this study are illustrated in exactly the same way as before except 
that the abscissa of Fig. 5 indicates the number of pairs of vertical bars introduced 
into the displays. The solid polygon represents arithmetic mean settings of the lower 
horizontal line. It shows that the illusion enlarges progressively with the number of 
dividing bars, increasing sharply between three and four pairs and subsequently 
tending to level off. To facilitate comparison, the results of Expt. ITI are also plotted 
in broken line in Fig. 5. Although the extent of distortion evident upon each compar- 
able ordinate differs significantly between the two types of display both functions 
exhibit remarkably similar trends. This juxtaposition of results suggests strongly 
that, whatever proves to be the explanation for them, the illusions evident in Figs. 1 
(iii) and (iv) are related both in nature and mechanism. 
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EXPERIMENT V 


The combined Ponzo-Ehrenstein type illusion as developed progressively through. | 
out the patterns illustrated in Fig. 1 (iii) was found to increase systematically in 
extent. When the inclined components were replaced by vertical bars, as in Fig 1(v) | 
a similar effect presented itself. It may be concluded, therefore, that contours 
arranged so as both to bound and divide the two horizontal components of Ponzo | 
figure are instrumental in modifying their relative apparent lengths. It may seem | 
reasonable to argue that this effect is consistent with features of the patterns studied 
in Expt. П being such as to yield increasingly compelling perceptual impressions of | 
depth. This interpretation seems somewhat less convincing for the comparable 
figures used in Expt. IV. Despite the similarity of the two effects modification of the | 
illusion seems here to depend more upon the presence of vertical bars and the way in | 
which they bound the horizontals and divide them within their lengths. Perhaps the 
mere presence of these contours themselves is the important predisposing factor 
for illusory distortion, therefore, rather than any implicit indications they might 
convey of varying distance. The purpose of the final two experiments was to consider 
this possibility. 


Apparatus, method and procedure 


As noted previously, it seems reasonable to suggest that any depth impressions implicit within 
Ponzo’s figure are enhanced by adding further pairs of oblique lines so as to progressively develop. 
Ehrenstein's illusion. The results of Expt. III are consistent with this interpretation. A similar 
effect was found in Expt. IV, however, when the inclined lines were replaced by vertical bars, 
One way of considering if the depth features of the inclined lines, or whether the formal properties. 
of the contours themselves, are instrumental in inducing this kind of illusory distortion is to 
bring the two influences into conflict. To set one of these effects against the other, as it were, the 
stimulus displays illustrated in Fig. 1(v) were devised. These six patterns are similar to those 
developed in Fig. 1 (iii) in that they may be interpreted as projections in depth. However, they 
differ from them in the way in which the inclined lines are arranged to cut progressively across 
the two horizontals. Alternative predictions may be made as to how this illusion should develop 
throughout these six stimuli. According to the inappropriate size-depth argument it should 
continue to increase in extent, following some such pattern as described by Fig. 4. Contrariwise, 
on the contour-proximity principle, the illusion should alter in magnitude under two influences: 
first, that of contours surrounding the horizontal Segments; secondly, that of Oppel-type 
illusions induced by dividing the horizontals within their lengths. Thus the distortion evident in 
Fig. 1(v)b should exceed that in a. The illusion would be expected to increase again in stimulus c 
since the upper horizontal is now divided into three parts by the third pair of obliques. This 
latter effect is sufficiently strong in other comparable figures to suggest that it should be enough 
to countermand any apparent expansion of the lower horizontal induced by introduction of 
these same obliques. Since the fourth pair of obliques divide the lower horizontal line only the 
overall illusion should now reverse and tend to reduce towards the level of that evident in 
stimulus b. Upon adding the fifth pair of obliques the Oppel-type distortion should increase its 
expanding influence upon the lower horizontal strongly whereupon the overall illusion should 
decrease appreciably. Finally, the point of the sixth angle just intersecting centrally with the 
lower horizontal line should add further to the Oppel-type effect and the total illusion should 
decrease again. It may be noted that these predictions were made not only before the experi- 
ments were performed but before the appropriate figures were drawn accurately. A further 
sample of 100 psychologically naive subjects, 73 female and 27 male, aged between 14 and 62 yr. 
participated in this study. All other features of the experiment were the same as before. 
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Fig. 6. Settings of lower horizontal line in Ponzo-Orbison-type illusions. 


Results 


The results of this experiment are shown in Fig. 6 adopting the same conventions 
as previously. In this case the points on the abscissa refer to the stimulus displays 
illustrated in Fig. 1(v). The mean setting of the lower horizontal line in a control 
display, omitting any angles, was 100-18 mm (s.E. = 0-13 mm) and all experimental 
settings differ significantly from this value. For this series of stimuli it was predicted 
that a Ponzo-type distortion should present itself first in Fig. 1(v)a and that it 
should increase in extent when the second angle b is inserted closer to the horizontals. 
Effectively, the third angle с introduces an Oppel-type illusion which increases the 
apparent length of the upper horizontal further. The results show that this secondary 
illusion is sufficiently strong to overcome the enlarging effect exerted by the same 
angle upon the lower horizontal line. When the lower horizontal itself is divided 
within its length by the fourth angle d, however, further increase in the illusory effect 
is halted. Although the distortions evidenced in Figs. 1(у)с and d do not differ 
significantly, the progression is reversed and it continues in the direction predicted 
in Figs. 1(v)e and f. These results may be interpreted, therefore, as arising from the 
presence of two separate illusory effects exerting their influence initially so as to 
increase the apparent length of the upper horizontal line in relation to the lower and 
subsequently to decrease it. 


Experiment VI 

Ponzo’s illusion closely resembles a two-dimensional drawing of a road, or railway- 
track, which recedes into the distance as the inclined lines converge. Hence, this 
particular illusion has been appealed to extensively in support of the inappropriate 
size-depth theories. When introducing Expt. I it was pointed out that when further 
horizontal lines are added to the conventional Ponzo figure a ‘gradient of distortion’ 
becomes apparent within them. The ‘components’ of this gradient were measured in 
Expt. I and ‘composite’ forms were measured by Fisher (19680, 1969). It is possible 
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that the results of the first two experiments described above and the composite form 
of distortion gradient could be explained by the Ponzo angle exhibiting a typical 
perceptual impression of depth. The second two studies, however, cast doubt upon 
explanations of this kind. Moreover, it seems difficult to invoke the influence of 
apparent depth alone to explain reversal of the illusion with progressive additions of 
Ponzo-type angles (i.e. with supposedly enhanced depth features as in Expt. V). 
Therefore, it seems that the presence of the contours themselves, rather than any 
implicit depth inferences they might have, is responsible for these illusions. But 
against this it may be argued that adding further lines to the original Ponzo pattern 
succeeded only in ‘confusing’ subjects over its spatial properties. A whole theory of 
illusions was developed by Lewis (1909), for example, in such terms, but why con- 
fusing effects should be exerted systematically and consistently upon certain spatial 
patterns remains unclear. Nevertheless, modifying Ponzo’s figure in this way might 
reasonably be regarded simply as adding ‘noise’ to the horizontal lines which might 
account for reduction of the illusion, particularly at the later stages of development, 

In terms of the inappropriate size-depth argument, any indications of apparent 
distance in Ponzo’s figure undoubtedly depend upon the presence of two converging 
lines. According to Gestalt principles of proximity and similarity, lines arranged in 
parallel with the obliques should tend to be associated with them spatially. Any 
depth impression of Fig. 1 (vi)a would be expected to exceed that of the inner angle 
alone therefore, and that the illusory effect is enhanced with two angles rather than 
one was confirmed by Expts. III and V. The ‘distortion gradient’ present within the 
area bounded by an angle may be measured with the display illustrated in Fig. 1 (vi)b 
and it is consistent with the upper horizontal lines appearing more distant than those 
lower. Furthermore, the planes on either side of the angle, defined by the two pairs 
of parallel oblique lines, should also be seen as receding away from the observer in 
the same way as the surface defined by the inner obliques. Hence, according to the 
inappropriate size-depth theories, distortion gradients of similar magnitudes should 
appear within all columns of horizontal lines illustrated in Fig. 1(vi)c. The distances 
intervening between the ends of the central horizontal lines and the sides of the 
obliques increase from the top to bottom, however, whereas the outer columns of 
horizontals are bounded by oblique lines lying at the same distance apart. According 
to the contour-proximity principle therefore the distortion gradient should remain 
evident in the inner column of horizontals in Fig. 1(vi)c but it should fail to appear in 
the outer columns. This prediction may be regarded as critical in distinguishing 
between the two types of theory under consideration and the purpose of the final 
experiment was to test it. 


Apparatus, method and procedure 
A further apparatus was built incorporating three columns of horizontal lines. The central 
column was identical with the one described previously and the two further columns were 
arranged во as to be stepped to right and left at angles of 45° on either side. The dimensions of 
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Fig. 7. Settings of columns of horizontal lines in ‘double’ Ponzo-type illusions. 


angle and the edges of parallel components of the second display were 20 cm apart at the inside. 
A plain plastic sheet was used in the control conditions. The topmost members of each of the 
three columns of horizontal lines were used as standards throughout and one column only was 
exposed during any single trial. When faced with the displays, subjects were given the following 
form of instructions: ‘I am interested to see how well you can adjust several lines so that they 
are all the same length. Here is a fixed line (appropriate no. 1 standard indicated) and I would 
like you to alter these lines (appropriate nos. 2 to 7 variables indicated) so that they are all 
identical in length.’ The experimental and control conditions were introduced in randomly 
arranged order to each subject and the order of columns to be adjusted within conditions was 
arranged likewise. A further group of 100 naive subjects participated. Their ages ranged from 14 
to 60 yr. and 60 of their number were female. 


Results 


The results of this experiment are presented graphically in Fig. 7a-c. The ordinate 
indicates mean extents of adjustment for the combined sample of subjects expressed 
in millimetres and the abscissa refers to the horizontal lines according to their 
number in the column. The solid polygon in Fig. 7(a) shows how the distortion 
gradient exerts its influence increasingly through the central column of horizontal 
lines. The broken polygon indicates that, as in Expt. I, the gradient persists to some 
sniall extent in the control condition from which the angle was omitted. Reasons for 
the presence of this effect in the absence of angles were considered in discussing the 
results of Expt. I. The crucial feature of this experiment for present considerations 
concerns alternative predictions as to distortions apparent in Fig. 1 (vi)c. From 
results plotted in Fig. 7(b) it is evident that the central column of horizontal lines is 
strongly influenced by the illusory effect. Small distortion gradients present them- 
selves in the outer columns also but they are clearly insignificant in comparison with 
the central effect. A somewhat more pronounced gradient appears in the central 
column when the angles are omitted also, as in Fig. 7 (c), but this again is insignificant 
in comparison with that apparent in the presence of the angles. 


Discussion 


When describing “Тһе Recent Progress of the Theory of Vision’ Helmholtz (as 
translated by Warren & Warren, 1968, p. 130) stated that ‘The simple rule for all 
illusions of sight is this: we always believe that we see such objects as would, under 
conditions of normal vision, produce the retinal image of which we are actually 
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conscious . . . These illusions obviously depend upon mental processes which may po — 
described as false inductions.’ Thus Helmholtz anticipated those subsequent and more 
formal statements of inappropriate size-depth theory, currently favoured widely ag 
providing acceptable explanations for illusory distortion. All these statements appeal 
persuasively to the possibility of regarding such illusions as the Ponzo, Müller-Lyer 
and Poggendorff as typical two-dimensional projections of three-dimensional Scenes 
and structures. Fisher (19684, b, 1970) described experiments which cast doubt upon 
theories of this kind as proposed by Gregory (1963, 1966), for example, and Segall 
et al. (1963, 1966. He proposed instead that the presence of contours themselves, 
rather than any depth impressions they might convey, are responsible for illusory 
distortions. In a more recent attempt to support the inappropriate size-depth view, 
Leibowitz et al. (1969, pp. 1175-6) measured Ponzo-type illusions in several condi- 
tions and found that ‘the magnitude of the overestimation effect is closely dependent 
upon the presence of traditional cues to depth’. Accordingly, they concluded that 
"The Ponzo illusion is apparently one manifestation of the general process by which 
observers compensate for the diminished retinal image size of more distant objects, 
Undoubtedly, the experiments described in this paper may be interpreted as demon- 


likely to be accounted for by processes involving interaction between contours 
themselves. 


The research studies described throughout this paper were supported by research grants no. 
70/GEN/9617 from the Ministry of Defence, G/968/419B from the Medical Research Council 
and HR/848/1 from the Social Science Research Council. 
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A DISCUSSION OF G. H. FISHER’S 
‘TOWARDS A NEW EXPLANATION FOR THE GEOMETRICAL 
ILLUSIONS: APPARENT DEPTH OR CONTOUR PROXIMITY?’ 
AND THE INAPPROPRIATE CONSTANCY-SCALING THEORY 


By RICHARD L. GREGORY 


Brain and Perception Laboratory, Department of Anatomy, 
The Medical School, University of Bristol 


Having been invited to ‘reply’ to Gerald Fisher's paper, referred to in the title, I 
take this to be a challenge of the ‘inappropriate constancy-scaling theory’ of visual 
distortion illusions, which I proposed ten years ago (Gregory, 1963). Fisher evidently 
regards this theory as roughly equivalent to other theories proposing a relationship 
between apparent size and apparent distance — and of course there are similarities — 
but I shall have to restate here the essentials of the theory, and how it differs from 
earlier suggestions, as in my view there are important differences. Unfortunately 
Fisher lumps disparate theories together as though they were equivalent, and this 
has created considerable confusion. 

In the first place, it is not quite historically accurate to say that Volkmann, 
Helmholtz, Thiéry, Tausch, etc., and Gregory ‘all imply generally that illusory 
distortions arise as a consequence of mistaken perceptual impressions of depth’. To 
start with Helmholtz — and this is generally a good strategy! — formulated a rule for 
illusions which is clearly if subtly different from this account. He first claims: “The 
explanation of the possibility of illusions lies in the fact that we transfer the notions 
of external objects, which would be correct under normal conditions, to cases in 
which unusual circumstances have altered the retinal pictures.’ Helmholtz then 
presents the formal statement: ‘The simple rule for all illusions of sight is this: we 
always believe that we see such objects as would, under conditions of normal vision, 
produce the retinal image of which we are actually conscious.’ It is clear that Helm- 
holtz did not hold a ‘depth-size’ theory. He differs essentially from Thiéry and also 
Tausch, who both held variations of ‘depth following’, though they also differ from 
each other in essential ways. Thiéry’s notion gives exactly contrary predictions of 
how size should vary with apparent distance ; and Tausch (before for good reasons 
abandoning his position) was effectively suggesting that size followed apparent 
distance in cases (such as these illusion figures) when there is no apparent depth, the 
figures appearing flat. As Warren & Warren (1968) comment in their book on 
Helmholtz (p. 22). ‘It is an interesting illustration both of Helmholtz’s genius and 
fallibility that he was able to formulate a rule having such general applicability that 
it is heuristic to this day, and yet fail to see how this rule could explain many of the 
geometrical illusions known and described by him. It is most curious that the relation 
of perspective to the standard optical illusions was not exploited by him despite his 
great concern and familiarity with the cues employed by artists to create illusions of 
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Tn his discussions of these matters, Fisher appears to be attacking the position that 
Tausch abandoned - that perspective features produce depth perception in the 
illusion figures, this apparent depth being inappropriate, as the figures are flat, This 
will indeed not do, as Tausch realized, because the figures are generally seen, as flat, 
while also seen as distorted. The inappropriate constancy scaling theory was specific- 
ally designed to avoid this difficulty. It is this which Fisher seems to overlook, or not 
to appreciate — which somewhat diminishes one’s faith in the power of the written 
word ! 

The point of the theory is that apparent size is supposed to be set not simply by 
following apparent distance ; but by neural size-scaling mechanisms, which, when set 
appropriately to object-distance give size constancy. Like any other scaling systems 
these must require information — stored or real-time — if they are to be set appro- 
priately. Further, inappropriate settings must generate scale distortions. 

The theory starts by regarding constancy as the result of size (or shape) scaling, and 
not as itself a process. The literature of constancy is extremely confusing on this 
point. The main steps may now be spelled out. 

(1) Size (and shape) constancy are regarded as the result of neural scaling pro- 
cesses. (Many writers have somehow managed to regard constancy as itself a process, 
but this is most confusing. The word ‘constancy’ should be regarded as a noun, not аз 
an adjective or adverb : it is the result of processes, which we must discover, capable of 
changing apparent size as a function of real or apparent object distance, The question 
is: what sets the size scaling, normally giving reasonably invariant apparent size for 
varying distance?) 

(2) Size constancy can be set according to apparent distance — independently of 
specific retinal distance cues. We know this no! from Emmert's law for after-images 
‘projected’ on screens at various distances, because the screens (their texture, per- 
spective, etc.) provide part of the retinal image, changing with distance. But we do 
know it, because when depth-ambiguous figures or objects (such as wire cubes) 
change in apparent depth with no change of the retinal image, then there is always a 
corresponding change in apparent size with the change of apparent distance. (In the 
wire cube case, the face of the cube appearing more distant is expanded ; when the 
same face appears as the front face, and hearer, it appears smaller, though there is 
no change in the retinal image and so no change of ‘depth cues’; cf. Gregory, 1970). 

(3) Although, as this demonstration shows, apparent size can follow apparent 
distance independently of depth cues, it does not follow that this is all there is to size 
constancy and the way the scaling is set. 

(4) It is also supposed that size-constancy scaling can be set directly by distance cues. 
One of these is perspective convergence, of lines or other features such as converging 
rows of dots. If these depth features are presented on surfaces having no, or very 
different depth - then we should expect related size distortions to be generated by in- 
appropriately set scaling. We should expect features such as perspective convergence 
to set this “depth-cue’ scaling system to expand those features which would normally 
be more distant — for this would be appropriate under normal conditions of objects 
in three-dimensional space to give, or help to give, size-distance invariance. But in 
figures or pictures on flat planes, this scaling — if still set by the perspective features 
of the figure — must produce distortion, because there is no shrinking of the retinal 
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image with perspective depicted on a flat plane. It is not my aim here to present 
empirical evidence for * depth-cue scaling’ (called in earlier papers “primary scaling’), 
beyond pointing out that it is impossible for any scaling system to be set to more than 
one value at a time. Now the picture plane has its distance, and this is different from 
depicted distances of a figure lying upon it. Scaling cannot be appropriate to both 
sets of distances at once — so something must go wrong! If this theory is to be dis- 
cussed depth-cue scaling must not be ignored, for without this postulate constancy 
scaling cannot be invoked without generating self-contradictions. If a consistent 
account of these illusory phenomena can indeed be given in these terms, this may be 
sufficient justification for the postulate. Having objected to the distinction made in 
its title, ‘Apparent Depth or Contour Proximity’ – on the grounds that apparent 
depth is, explicitly, not directly related to distortion in this theory – we may take up 
some further points in Gerald Fisher's interesting paper. 

(i) We can look at contour-proximity data with interest though not necessarily as 
implying a conflicting notion. The problem in these terms could be: How does 
contour proximity affect or set depth-cue scaling? (One would surely expect nearer 
rather than distant features to be relevant in typical situations — and so generally to 
set cue-sealing inappropriately in the atypical situations. It would surely be amazing 
if there were no proximity effects on this view.) 

(ii) Fisher quotes himself as saying: ‘Fisher (1970, p. 650) insisted that: “‘indica- 
tions of depth, both implicit and extant, are sufficient rather than necessary condi- 
tions for the presence of illusory distortion”. This must surely be mistaken, for if 
something — anything — is sufficient, must it not also be necessary? At any rate, I do 
not see how anything can be sufficient rather than necessary.’ He goes on to speak of 
‘the size depth argument’ (my italies) which — as should by now be clear — we cannot 
accept, on two grounds: (a) there are several, importantly different, arguments in the 
literature, (b) my proposal (which receives special attention by Fisher) cannot be 
safely described as a ‘size-depth’ argument — because apparent size is not supposed 
to be simply related to apparent (or to real) distance, (but rather to cue-scaling and 
depth-hypothesis scaling, generally giving fairly good constancy over a fair range of 
distance when set appropriately). 

(iii) The description of my apparent depth-distortion correlation experiments 
misses out the point that the apparent depth was measured when countermanding 
depth information (stereopsis and the background texture of the figures) was re- 
moved; while the distortions were measured for normal textured figures, viewed with 
both eyes. As should be clear, this is important, for I do not claim that there is apparent 
depth in these figures, when presented as usually on a textured background. (I am, 
however, largely to blame here for these experiments have still not been fully written 
up.) 

(iv) Fisher is proposing that it is contours themselves, rather than amy depth or 
any other significance they may have, which are responsible for the illusions. This is 
a perfectly respectable suggestion, and a modus operandi has been suggested in such 
physiological interactive effects as lateral inhibition (Ganz, 1966a, b; Blakemore 
et al, 1970, and several others) This would make the illusions ‘physiological’ 
rather than ‘cognitive’ — ог to put this another way: it would put their origin at 
the level of pattern rather than object recognition. We cannot pursue the arguments, 
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pro and con, further here. It is interesting that distortion illusions — of at least equal 
magnitude to those under discussion — occur across corresponding illusory physically 
non-existent contours (Gregory, 1972а, b). This has implications for thinking about | 
depth-cue scaling. It seems that depth cues can themselves be inferences from per- 
ceptually more basic data. This could be a profoundly important matter, for it throws 
doubt on just what are basic ‘sensory data’. Fortunately there is still plenty 
to discuss; but it would help if we could get our own, and each other’s, arguments 
straight. 
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BOOK REVIEWS 


Man and Woman, Boy and Girl. By Joun Money and ANKE А. EHRHARDT. Baltimore 
and London: Johns Hopkins University Press. 1972. Pp. 310. £5.65; paper, 
£1.60. 


This book, notwithstanding its comprehensive title, is principally about the clinical intersex 
syndromes. In it the authors reiterate and elaborate their thesis that ‘gender identity’ is largely 
a matter of early experience. They do so amidst much wrestling and struggling with straw men, 
e.g. tradition of biological materialism which discounts effects of experience (p. 85), the concep- 
tion of sex-differences as dichotomous and absolute (p. 206). 

The first 90-odd pages of the book are devoted to detailed descriptions of the experimental 
animal work on sexual differentiation ; in later chapters extensive reference is also made to studies 
of electrical and chemical stimulation of the brain. It is difficult, however, to see what relevance 
such work has to human behaviour unless one expects that in man too similar processes are at 
work, laying down neurochemical bases for certain sex-dependent features and behaviours. 

By far the most interesting and instructive sections of the book are the central chapters dealing 
with the human hermaphroditic conditions resulting from hormonal excesses and deficits. Here 
the authors are dealing with the results of their own studies. These studies have made a unique 
contribution to knowledge of the interactions between hormones, experience and behaviour. 
The comparison of genetic females prenatally exposed to androgens with matched controls on 
the one hand, and with Turner’s syndrome (no hormonal exposure) on the other, will remain one 
of the classics of this literature. These results are now supplemented with similar information 
from genetic males with the androgen-insensitivity syndrome who differentiate as females. One 
might have wished that, in these studies, observed behaviour had been given the same emphasis 
as attitudes and interests. 

The authors also present histories of three pairs of cases which, they feel, clinch their argument. 
All six were genetic females but in each pair one had a masculine, the other a feminine, gender 
identity. Such cases, argue Drs Money and Ehrhardt, ‘wreck the assumption that gender identity 
as malo or female is preordained by the sex chromosomes’ (p. 161). One would not mind the 
terminology of dogmatic theology being used in this way to score points if the authors did not 
at the same time obscure the crucial issue. They lead the reader to suppose that such cases of the 
adrenogenital syndrome are arbitrarily assigned to one or other sex and, provided that rearing 
is consistent, the appropriate differentiation ensues without further ado. In fact, such individuals 
receive intensive and protracted hormonal treatment and surgical repair in accordance with their 
sex assignment. This alone, surely, is formidable evidence for some hormonal regulation of 
behaviour? 

The model of gender differentiation offered by the authors is a somewhat contrived analogy 
of bilingualism: during the critical period the child is exposed to, and learns, patterns of both 
male and female behaviour (two languages); the appropriate sex behaviour is positively coded, 
the other negatively coded and serves as a template of what not to do. Thereafter the analogy 
breaks down, for, while the bilinguist is proficient in both languages, the gender-differentiating 
child is supposed to be proficient only in the positively coded system. An accident or trauma, 
however, could disinhibit the negatively coded behaviours. 

The latter part of the book deals with libido, erotic behaviour and sexual pathology and is 
chiefly of clinical rather than psychological interest. The comprehensive glossary is invaluable 
in view of the number of technical terms that occur. 

Upon reading the book, one is left with the impression that the authors as scientists and the 
authors as social determinists are ill at ease with one another. The scientists are able to accept, for 
instance, that ‘Tomboyism in fetally masculinized genetic females is. ..a sequel to a masculiniz- 
ing effect on the fetal brain’ (p. 103). But for each such concession there are many asseverations 
that most of human gender differentiation occurs postnatally. Perhaps it does — but the evidence 
presented within these covers is insufficient to prove it. The attempt at compromise, moreover, 
results in the most tortuous and obscure statements (e.g. para. 3, p. 234). 
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Dr Money is unduly defensive in reacting to critics who question his interpretations of the clini. 
cal data: some months ago he protested that Penguin Books and I were bringing ‘irreparable 
harm’ to the lives of hundreds of hermaphroditie babies. It appears that we are in august com. 
pany, for in this volume he chastises Diamond, Zuger and other critics likewise: ‘Their writings 
become instrumental in wrecking the lives of unknown numbers of hermaphroditic youngsters, 
by authorizing or denying sex reassignment’ (p. 154). The doctor doth protest too much, 
methinks ! 

Whether one agrees with Money and Ehrhardt, however, is beside the point. This book is 
informative, well organized and reasonably priced, and the authors have presented their case 


with clarity. CORINNE HUTT 


Steps to an Ecology of Mind. By GREGORY BATESON. London: Intertext Books. 1979, 
Pp. xxviii + 545. £4.50. 


As I read essay after essay in this book I gained an overwhelming impression of charm and a 
sense of fun. The twinkle in the eye of this writer is almost audible. Gregory Bateson is the 
‘ideas man’ par excellence. His rather touching foreword sets forth plainly his astonishment at 
the fact that he has been supported, throughout his life, by men and organizations who had faith 
in him. 

He is clearly a delightful chap and has always kept the best of company. He is a friend of Mar- 
garet Mead and used to be her husband too; he knows John Lilly and his dolphins; he lives at 
the Oceanic Institute, Hawaii — try beating that for an address — and once shared his living room 
with another wife called Lois, and a dozen octopuses. A Veterans Administration Hospital gave 
him the title of ‘ethnologist’ and let him study whatever he thought was interesting — just try 
working that one out. 

Bateson is the meta-man to beat all meta-men. He has even invented the ‘meta-loguo’ which 
is the cognitive equivalent of T. S. Eliot’s ‘objective correlative’. Whatever frame of reference 
in which he sees a problem enmeshed, he can promptly enmesh it in another. The role of the 
‘ideas man" in science is to surprise us. Scientific research needs both new ideas and successful 
old ones. 

Gregory Bateson’s book is a set of essays about anthropology, psychiatry, biological evolution 
and genetics, and the new epistemology which comes out of systems theory and ecology’. Basi- 
cally he has collected a lot of ‘Nice Ideas’. These need not be true; they need not even be 
testable; but if they are really nice they become folklore, and after that nobody can budge them. 

Bateson’s Very Nicest Idea is the famous double-bind hypothesis as to the causation of 
schizophrenia. Basically it states that communications between members of a family can con- 
tain contradictions — the famous ‘double -binds’ — and that these can cause schizophrenia. This 
theory tends to be an attack on parents, especially our poor old mums, and the funniest passage 
in the book (p. 198) describes how one of these (according to his theory, schizophrenogenic) 
mums out-meta'd him, with the unconscious ease of a black-belt. 

However, something seems to have gone astray with the double-bind hypothesis. We do not 
expect Bateson himself to test it — that would be a job for a real heavy-weight experimentalist, 
prepared to set up a large prospective study, to start training the next two generations of 
experimentalists to run it, and then to find the creative inertia to keep the project going for the 
10, 20 or 30 years it would require. However Bateson cannot have it both ways and he weakens 
his status as an ideas man by repeated announcements of his double-bind hypothesis: in 1955 
(p. 194), 1956 (p. 224), 1960 (p. 228) and 1969 (p. 271). The trouble is that he never produces 
any evidence in support of the hypothesis, other than a few anecdotes. 

Finally, at the end of the book, he sounds a note of ecological anxiety; and I think it is here 
that we detect Bateson at his best. It is here that he comments on Humanity, now launched on 
the Doomsday Count-down. It is characteristic of him that, in a diagram of ‘The Dynamics of 
Ecological Crisis’ (p. 499), he should show the causes of Famine, War and Pollution to be 
Technology, Population and ‘Hubris’. 

Basically he is asking us to see mankind in Nature, not outside it and not against it. 

JOHN CLARE 


Br. J. Psychol. (1973), 64, 4. Printed in Great Britain 


4 


Book reviews 631 


Six Approaches to the Person. Edited by R. RUDDOCK. London: Routledge & Kegan 
Paul. 1972. Pp. xii+212. £3.50; paper, £1.75. 


According to the dust-jacket this book is meant to ‘provide a wide-ranging and systematic 
approach toa complex subject’. Wide-ranging it is, with index entries for the A’s bringing together 
such disparate phenomena as afterlife, alchemy, alcohol, Argyle (Michael) and Armstrong 
(Louis). Systematic it is not, consisting of six essays on different topics written independently 
by six authors, though Ruddock’s concluding commentary provides at least a token attempt at 
partial integration. 

The titles of the chapters convey the general theme of the book: “Тһе Need for Models’ (Ralph 
Ruddock), ‘Creation, persons, and the Meaning of Life’ (Ninian Smart), *On the Concept of the 
Person; A Biosocial View’ (Dan Gowler), ‘Three Aspects of the Person in Social Life’ (John 
Morris), ‘Conditions of Personal Identity’ (Ruddock), ‘The Personal Imperative: A Study of the 
Evidence for Self-actualization’ (John Shaw), ‘A Map of Inner Space’ (John H. Clark). 

The book has several strong points: (1) The essays are well written, provocative, and not 
infrequently humorous. By addressing the important and lofty theme of how to incorporate 
concepts of the person into psychological inquiry the book will be useful to the growing number 
of interdisciplinary groups concerned with integrating psychology and the humanities (e.g. the 
‘Nature of Man’ group at Oxford). (2) One much-neglected issue in contemporary psychological 
theorizing is the relationship between humanistic, *third-force' psychology and social psychologi- 
cal perspectives employing dramaturgical metaphors such as that of Goffman. Several of the 
writers (Morris, Gowler, Ruddock) incorporate both streams of thought into their essays with 
the result that the intrapersonal bias of much of humanistie psychology gives way to questions 
of a more interpersonal nature. This is extremely useful. (3) The book is based on an appreciation 
of the centrality of models in psychological theorizing and goes far towards making the nature 
and importance of model usage clearer. 

On the negative side: (1) For a book that is devoted to the concept of the person in psychology 
the failure to mention the definitive work on this topic by Peter Ossorio is unforgivable. As many 
of the ideas in the book can be seen as footnotes to Ossorio's Persons it is to be hoped that the 
reader who is intrigued by the orientation of Siz Approaches to the Person will have a full frontal 
encounter with Ossorio as well as with Strawson, whose Individuals is also, unfortunately, 
ignored. (2) The book is firmly set in the tradition of third-force psychology in that it is specu- 
lative, theoretical and devoid (with minor exceptions) of methodological and. operational 
considerations. It would have been extremely valuable if links with the experimental literature 
could have been made. 

Most romantic third-force humanistic psychologists will read this book with enthusiasm and 
admiration. It will be seen as rich, insightful, relevant and profound. Most hard-nosed experi- 
mental scientific psychologists will hide it out of sight of gullible undergraduates and some will 
see it as turgid, woolly-minded, ‘popular’ and pretentious. 

As a lapsed Kellian, the reviewer can only recommend that the ‘hard noses’ should read it as 
an alternative construction of psychological research, and that the romantics should forgo it 
and reach for the most recent thrilling issue of Perception and Psychophysics instead. 

BRIAN R. LITTLE 


Studies in the Quality of Life: Delphi and Decision-Making. By Norman C. Darxxv, 
with D. L. Rourke, R. Lewis and D. Snyder. Lexington, Mass.: Lexington 
Books; Farnborough, Hants.: D. C. Heath. 1972. Pp. xiii + 161. £4.25. 

_ The title of this short book may mislead some prospective readers: it contains little informa- 
tion about the quality of life (though a bit about its perception), let alone information of the 
oracular sort conjured up by the subtitle. None the less, with a few reservations, it will be of some 
Interest to psychologists, particularly those working in the social, environmental, and organiza- 
tional psychology fields. 
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The authors, sometime colleagues at the RAND Corporation, have set out to describe a meth 
whereby opinions, values, and other information high in uncertainty can be appraised in 
manner more consensual (and supposedly thereby more ‘objective’) than is traditi 
attempted. i 

In chapter 1 the need for techniques which will assess and feed-in values for the decision, 
making process is outlined. The need is expressed for “ameliorating the divisiveness inherent ы 
the fact that individuals differ so widely in their points of view about basic issues’, The topical 
issue of perceived ‘quality of life’ is used by the authors as a specific area in which such new- 
measurement techniques would prove useful. y 

Tn chapter 2 the basic components of the Delphi method are set forth. First, a group of Subjects 
whose opinions concern us are administered a questionnaire calling for numerical estimates 
ratings on various items (e.g. How many telephones are in use in Africa? How important is privacy 
to you). Direct magnitude estimates, rating scales (+5 to — 5) and other similar scales are used, 
Measures of central tendency and spread are calculated (typically medians and quartiles) and 
in step two this information is fed back to the original group of raters who then proceed to re-rate 
the items. Sometimes several iterations can be carried out. The chapter contains details on such 
matters as learning and feedback, improvement and iteration, and data on factors such as sex 
and academic major on accuracy. The most important characteristic of Delphi is that on matters 
of factual knowledge the effect of iterative feedback of group response on subsequent group 
responses is a shift towards more accurate estimates. While the evidence presented in support 
of this contention is convincing, the authors then take a highly contentious leap in assuming 
that a similar ‘objectification’ can be made in the area of values. 

In chapters 3 and 4 а set of dimensions for the subjective assessment of quality of life are 
developed, including such factors as health, status, sociality, freedom and aggression. Con- 
siderable effort has gone into the pooling of free-response questionnaries and techniques for 
reduction to a more basic set of values. A preliminary model for the analysis of the quality of 
life is suggested together with several research examples, including an interesting study of job 
choices involving different levels of satisfaction of each of the 12 quality of life values isolated 
by the authors. 

The book is a curious combination of statistical sophistication, systems research jargon 


(RANDy language!) (e.g. quality of life becomes QOL), small N's and provocative, if provisional, 
findings. 


However, in part because it is written from outside the mainstream of social psychological 


research it contains some refreshingly different ways of studying groups and their values in а 
decision-making context. 


_ Given the intrinsic importance of incorporating personal values into social decision making it 


is to be hoped that psychologists will themselves take up some of the problems and approaches 
introduced in this book. 


The Science of You. (Psychological Aspects of Society: Book 1.) By J. Rowan. London: 
Davis-Poynter. 1973. Pp. 207. £3.00. 
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secondary (social) motivational schema and enthusiastic about any form of homeostatic concept 
of human dynamics. Under ‘social perception’ cognitive dissonance is decently buried while 
Osgood's semantic differentiations and Hampden-Turner’s value-perception cycle theory are 
praised. The ‘social learning and attitudes’ chapters are discursive reviews built around the 
frightening formulae favoured by social psychologists of the type: value x belief = attitude. 
The montage is lively enough, with conditioning theories being revisited and found as bad as 
ever they were, and Rogers and humanistic psychology providing an upbeat ending. 

The author says that he is trying to use one theory which will act as a unifying force and then 
specifies that this theory is ‘derived partly from the classical work of Kurt Lewin, partly from 
the more recent work on attitudes by Osgood, Fishbein and Triandis, and partly from the 
humanistic psychology of people like Rogers, Maslow and Perls’. Not surprisingly, this selec- 
tion of intellectual liquorice allsorts does not integrate into one theory. At best, it provides 
a moderately consistent broad approach. This approach is marked by a well-articulated rejection 
of behaviourism, ancient and modern, a good eye for humanly relevant experiments in a variety 
of fields and an earnest desire to recognize complexity and intention in human affairs. 

However, the broad approach is flawed in two respects. Rowan recurrently leans to cybernetic 
models of the more mechanical type (the feedback loop for example) and seems unaware that he 
is thereby proposing his own version of the kind of simple-minded deterministic solution that he 
has condemned in the behaviourists. Additionally and oft times the book cheerfully leads students 
into the kind of semantic swamp that has become practically the natural habitat of psychologists. 
Consider statements like the following: ‘Up to this point we have shown that social learning can 
be usefully broken down into the learning of two separate sets of things: 


facts values 

beliefs identifications 
assumptions norms 
cognitive affective 
thoughts motivations 
etc. ete." 


What we have here is a fearsome array of compound and overlapping concepts, sliding levels 
of abstraction, plurally definable and semantically overloaded terms replete with linguistic 
thunder echoing out to the farthest reaches of the mind. Reifying such mammoth notions into 
‘separate sets of things’ is not a useful way of breaking down anything except the nerve of the 
reader. 

Still, the book has sterling virtues. The reference lists are not merely satisfyingly long so as 
to overawe the student. They draw his attention to gems such as a very old experiment by 
Woodrow and a more recent one by Miller, Galanter and Pribram which between them enable 
us to forget nearly all of the everlasting work on short-term memory which keeps cluttering up 
the journals. The book will not bore students, it will inspire them to argue and it will provide 
them with critical and criticized points of view. D. BANNISTER 


Categorization and Social Judgement. By J. В. Eser and W. STROEBE. London: 
Academic Press. 1972. Pp. viii+ 232. £3.50. 


This interesting book presents a review of the research which has been loosely connected in 
psychology under the rubric of social judgement. Following the widespread practice in experi- 
mental research of creating specific rating scales for particular purposes, there has been a ten- 
dency to play down the value of sealing and measurement in social psychology texts. This book 
reasserts the value of theories of the judgement process in guiding the manner in which measure- 
ments are taken of a person’s understanding or perception of a stimulus event. The authors 
organize the material well and present a set of principles which may help to reduce some of the 
theoretical problems currently in existence. 

The book is organized in a fairly conventional way, dealing at first with psychophysical 
theories of absolute judgements. The authors defend the principle of adapting theories designed 
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to deal with physical stimuli, where one can identify physical, psychological and judgemental 


dimensions, to deal with social judgements where one has little else than a judgement by the 


subject. This chapter looks at the models of Helson and Volkmann and the range/frequency 
model of Parducci. The ‘rubber-band’ models which emphasize the influence of semantic factors 


emerge as better able to deal with much of the available evidence than do models positing a change _ 


in perceptual experience. 

The next chapter considers the effect of stimulus relevance and introduces the Phenomenon of 
an assimilation effect in addition to the contrast effect. A further chapter examines research where 
manipulation of a ‘peripheral’ stimulus dimension influences judgements on a focal dimension, 
Tajfel's accentuation theory is introduced and is compared with Holzkamp’s theory in ability to 
account for the results of experiments which examine the effect of value on size judgements, 

Chapter 5 deals with theories of social judgement and, with chapter 6, comprises the meat of 
the book. The research on the effect of judge’s attitudes on the rating of attitude statements ig 
reviewed and the assimilation/contrast theory of Sherif and Hovland and the variable-series 
model of Upshaw are examined in detail. Considerable time is spent in examining the ability of 
each theory to account for particular sets of data. This treatment is usually very clear and will 
be valuable in teaching any course on attitude measurement. At some points, perhaps, the 
authors do not bring out clearly the possible differences between judgements of different series 
of items by the same kind of judge and judgements of the same series by different kinds of judge, 
There is an unfortunate misprint in the second paragraph of p. 125 which does not help 
understanding. 

Chapter 6 presents a theory in which accentuation theory is introduced to enable a better 
understanding of the data. The authors hypothesize that the typical finding that extreme pro- 
judges show more polarization in judgement than extreme anti-judges is due to the nature of the 
values associated with the end points of the dimensions on which the judges make their ratings. 
For pro-judges the pole with which they are associated is positively valued culturally whereas 
for anti-judges the pole with which they are associated has negative cultural connotations. Thus 
for the anti-judges the two effects counter each other and ratings are displaced towards the 
neutral point. Data from the authors’ own experiments are presented to substantiate the theory. 
While reservations must exist about the adequacy of the data to support the hypothesis it seems 
likely that the theory will be valuable for future research. 

The final chapter, on phenomenal causality, treats work on cognitive consistency, attribution 
theory and personal construct theory. While all of these topies are relevant to the theme of the 
book this last chapter sits somewhat uneasily in the structure presented. The material is interest- 
ing, although there are some surprising omissions, for example the work of Jones et al. on primacy 
effects in judgements of ability. Hopefully this chapter will alert psychologists in this country 


to the existence of theory dealing with cognitive process and social interaction other than that 
of G. A. Kelly. 


of view. 
kc JOHN M. INNES 
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A Survey of Psycholinguistics. Ву Susan Н. Houston. The Hague: Mouton. 1972. 
Pp. 299. Dutch guilders 28. 


The survey begins with an introductory chapter on psycholinguistics which becomes an 
extended account of S-R learning theory. The other half of the book covers Piaget, the develop- 
mental approach to language learning, the biological basis to language, the Whorfian Hypo- 
thesis, bilingualism, extralinguisti features of communication, linguistic universals, aphasia, 
and language and communication : animal language. This selection of topics is idiosyncratic as 
the author is aware but, for a survey, the distribution of space is even more so. Eight chapters 
are devoted to Skinner, Mowrer and Osgood, while Piaget or the developmental approach are 
dealt with in one chapter each. The Whorfian hypothesis spans two chapters and so does 
bilingualism, while one chapter gives the briefest of summaries of some common definitions and 
theories of aphasia in 14 pages. Chomsky is also mentioned. 

‘A selection of comments from the preface convey the gist of the author's aims. The book ‘is 
planned as a beginning text in sociobehavioral linguistics, surveying the field in breadth rather 
than in depth...presupposes no knowledge of psychology. ..chief intent. . . to reveal for the 
student some of the many research possibilities open to him. . .book literature in psycho- and 
sociolinguistics is given strong precedence over article literature... wish to show the reader... 
the logical progression which has taken place in the development of psycholinguistic theory over 
time’. 

To demonstrate this ‘logical’ progression, the author feels it of paramount importance ‘to 
understand what prompted construction of older theories’, as well as ‘in what respects they 
proved inadequate to the demands of new data’. The exposition which follows is of such length 
that this prefatory disclaimer smacks of apologia before exegesis; construction, it seems, even 
includes the description of Skinner boxes (p. 24) since Skinner subscribes to no theory. Only the 
second of these two aims seems at all relevant and the inclusion of the rest appears to stem from 
the author’s prior commitment to the learning-theory approach. Some 126 pages later learning 
theory is finally dismissed as inadequate to explain the complexity and open-endedness of language. 
It is debatable whether the knowledge of psycholinguisties and any useful insights the reader 
may have obtained warrant the longueurs of this excursion. 

Despite its aim to be a survey, the reader is never made sharply aware of the radical break with 
learning theory and the extensive rethinking which Chomskian linguistics has engendered. At 
no point is there any coherent exposition of generative grammar. Phrases such as *competence- 
performance distinction’ are introduced (p. 146) without prior explanation. Nor is there any 
reference to the body of investigations which this linguistic approach has stimulated, references 
being mainly to standard texts in the late sixties, let alone critical appraisal of experimental 
work. 

In addition the text is often characterized by generalized statement and questionable fringe 
benefits. 

For example, in the chapters on Mowrer there are digressions on teaching birds to imitate 
human vocalizations, and speculations about the origins of language learning. Yet neither there 
nor in the final chapter on animal communication is the recent work of the Gardners or the Pre- 
macks even mentioned. (Incidentally, in the introductory chapter the reader may be surprised 
to learn that animal communication draws on the work of psycholinguisties for its basic precepts.) 
The final chapter poses the question of whether the term language can be used about animal 
communication; it includes descriptions of dogs and their owners, bees, and dolphins which, it is 
hinted but not substantiated, demonstrate symbolic behaviour. The final rejection of the term 
‘language’ to describe animal communication neatly contradicts the heading to the chapter 
‘Language and Communication: Animal Language’. 

Unnecessary reference to animal research also confuses the issue in the chapter on the 
developmental approach to language learning. The ethological concept of the ‘open instinct’ as 
a behavioural capacity is there quoted as relevant tothe learning of human language. The example 
(p. 161) is that some birds are not born able to produce their particular song, but instead are 
born with the capacity to learn any one song pattern and then to sing just this one song for the 
rest of their lives. This observation is suggested as analogous to a critical period for human 
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language. Exactly how this example is analogous, or insightful, is not made clear — quite apa; 
from the illogicality of the statement itself. Elsewhere (p. 247) we read that ‘Tt is apparenth 
rather widely thought that children are in fact born with a propensity to learn their specific 
language, so that the notion is not inconceivable. . -’; the notion referred to is “acquiring a 
specific language biochemically as do many other species’. A certain lack of scrupulousness about. 
the phasing of such statements as these causes misgivings about this text; misgivings which 
are not allayed by the author's disarming comment in the preface that she has “attempted to 
indicate as candidly as possible how little is yet considered fact rather than hypothesis in 
psycholinguistics’. It is, perhaps, that one expects greater care and more precision in the stating 


Tt is invidious to continue to select and quote examples in isolation, as the second half of this 
book is more interesting. The writer's interests appear to be more directly engaged in the 
accounts of the Whorfian hypothesis and bilingualism, and this is reflected in the quality of the 


By attempting to cover too wide an area, the book does a disservice to those areas it does 
discuss. Part of the difficulty is that its twin objectives are in contradiction rather than in 
concert: to be an introductory survey and simultaneously to open up possibilities for research, 
The survey seems too historical in emphasis, while the text is too uncritically general to raise 
relevant questions for research. These shortcomings are compounded by the uneven quality of 
discussion, which appears at times to be a tired reworking of previous standard texts. 

This overinclusiveness and lack of penetration makes it difficult to recommend the book. 
Being oriented primarily towards learning theory, it is not a particularly representative survey of 


current psycholinguisties. DAVID SALTER 


Stress and Distress in Response to Psychosocial Stimuli: Laboratory and Real-life 
Studies on Sympathoadrenomedullary and Related Reactions. Edited by LENNART 
Levi. (International series of Monographs in Experimental Psychology. Vol. 17.) 
Oxford: Pergamon Press, 1972. Pp. уї+ 166. £3.50. c 


Can psychosocial stimuli, as physical stimuli can, evoke disease? The work reported in this 
monograph aims to elucidate this question. Starti from the classic studies on physiological 
stress by Hans Selye, the author directs his attention to the general non-specific aspects of man’s 
reactions to psychosocial stimuli. 

A theoretical model for psychosocially mediated disease is suggested, and the reported ex- 
periments based on it. Psychosocial stimuli and response-pattern propensity may combine to 
produce stress, which prepares the body for activity. When physical activity is impossible this 
may lead to the precursors of disease, or disease itself. This is the same for unpleasant and plea- 


s more distant one, is to identify mechanisms by which psychosocial stimuli are likely to lead to 
Sease. 
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medullary activity and conditions of work (salary v. piece-wages) and the modification of stres- 
sor-induced changes in urinary excretion of catecholamines and plasma lipids by nicotinic acid. 

In all of the experiments urinary adrenaline and noradrenaline excretion is used as a measure 
of sympathoadrenomedullary activity. Changes in renal function were indicated by changes in 
urine volume, specific gravity and creatinine excretion. 

The choice of urinary catecholamine excretion as a measure of sympathoadrenomedullary 
activity, first proposed by von Euler, has been criticized by some investigators on several 
grounds, e.g. that it gives a poor picture of catecholamine release. However, there is much 
to recommend such measures in spite of the uncertain nature of the mechanism underlying 
their relation to sympathoadrenomedullary activity. They are certainly more practical in most 
laboratory and real-life situations than plasma levels. Levi's use of them is a clear choice, and 
he gives a reasoned justification for their use in his experiments. The interpretation of urinary 
catecholamine excretion is by no means simple, but enough can be inferred from urine analysis 
to make it, as Luce suggested, a kind of ‘chemical EEG’. 

Apart from the discussion sections, the monograph also contains a useful and well-referenced 
chapter on methodological considerations in psychoendocrine research. 

Readers of this book will feel more on the threshold of a journey than at the end of it. Many 
questions are raised and avenues opened. What Levi does for his reader is to give an overview 
of an important field of research and his own contributions to it. The active researcher into stress 
will find this volume thought-provoking, and the student, who perhaps may feel jaded by much 
that seems inconsequential in current psychology, will be introduced to a field of research where 
it is still possible to feel that one’s work will one day make a positive contribution, both clinically 
and socially, to human welfare. IVOR PLEYDELL-PEARCE 


The Working Brain: an Introduction to Neuropsychology. By A. В. Luria. London: 
Allen Lane The Penguin Press. 1973. Pp. 398. £2.50; paper, £1.25. 


The Man with a Shattered World. By A. Б. Lurra. London: Cape. 1973. Pp. xxii + 165. 
£2.25. 


In The Working Brain Luria outlines two goals for neuropsychology. They are to determine 
the way in which human psychological processes are mapped on to neural structures and to 
modify our conception of psychological processes in the light of evidence from the effects of brain 
damage. A review of the concept of localization of function followed by an outline of the 
organization of the brain sets the scene for subsequent discussion. The second section is devoted 
to reviewing the effects of restricted lesions of the cerebral cortex, starting at the primary visual 
area of the occipital pole and finishing at the prefrontal cortex. The final section is devoted to 
an analysis of the way complex psychological functions such as perception and attention are 
organized at the neural level. 

But this book is much more than a review, it is an attempt to provide a comprehensive con- 
ceptual framework for neuropsychology. The first component of this framework is an emphasis 
on the complexity of normal psychological processes such as thought and speech and the necessity 
for the concerted action of a number of neural regions for the normal operation of these processes. 
The second is the hierarchical organization of the nervous system. By this Luria means two things. 
First, that the brain is composed of three functional units: а reticular activating core, the primary 
sensory projection areas and related ‘association’ areas of the posterior neocortex, and the execu- 
tive and motor areas of frontal cortex. Second, that within each of the major cortical func- 
tional units there are primary areas (sensory projection regions and primary motor cortex) 
superimposed upon which are secondary and tertiary areas (association areas and prefrontal 
cortex). It is argued that the secondary and tertiary areas show an increasing lateralization of 
function accompanied by а decreasing degree of modality specificity. 

Caveat emptor! This book should be taken as a statement of Luria’s personal position, not as 
an authoritative account of contemporary neuropsychology. Insufficient experimental detail 
is given in most cases for evaluation of the experimental evidence, and since much of this is 
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published in Russian it will be inaccessible to most members of a Western audience, Wher 
experimental details are given they do little to reassure the reader, as the following quotaj 
from the chapter on the frontal lobes will indicate: ‘A patient was asked to draw three squ 
He did so, but the drew a line around the remainder of the sheet, making an additional 
square. The person carrying out the test at that point said to his companion in a quiet [, 
voice: “Did you read. today in the newspaper that a pact had been concluded?” Hearing thii 
word the patient at once wrote inside the large square the word “Act No. . ." The investiga or 
then whispered to his companion...’ (pp. 203-4). There are also some inaccuracies. It is qu 
tionable whether the area of overlap between temporal, parietal and occipital cortex is unique to 
the human brain (as is claimed on р. 148); and many of the tables purporting to show crucial 
differences between the brains of human and non-human primates are suspect. 

For anyone sufficiently interested in neuropsychology the book is a provocative statement 


neuropsychology. А 
In 1943 during the battle of Smolensk a young soldier of intelligence and promise named 
Zasetsky suffered a wound which was to alter the whole course of his life. A missile destroyed part 


Zasetsky can still form ‘intentions’ and his motor coordination appears quite intact. 


spatial and temporal concepts such as ‘above’, ‘below’, ‘before’ and ‘after *, but it also occurs 
with other words. For instance he describes walking through a forest. Before the war he could 
name most of the trees he saw, but now, although he still knows the words, he cannot use them 
correctly or consistently to name the trees. 


An Illustrated, History of Brain Function, By E. CLARKE and К. DrwruRsr. Oxford: 
Sandford Publications. 1972. Pp. xiv +154, £5.50. 


upon the development of ideas relating to cerebral localization, its pictorial emphasis remained 
to the extent that it is as much a history of illustrations relating to this topic as it is an illustrated 
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history of brain function. Throughout there is a concern with the fact that such illustrations are 
not merely an expression of anatomical and physiological ideas but are also dependent upon 
and derive some of their influence from the technique of the artist. 

The scope of the work runs from antiquity to the present day and includes some reference to 
the contribution of Arabie medicine. In general, the approach is to provide a brief commentary 
into which the large number of interesting illustrations can be set. This works well except at the 
extremes of the historical spectrum. Very few diagrams of the brain have survived from anti- 
quity, and the complex modern concepts of cerebral localization do not lend themselves to ex- 
pression through а relatively simple illustration in the way that, say, medieval ideas did. As a 
result the chapters dealing with these two extremes contrast with the rest in that they convey 
their message verbally rather than visually. 

Reliable knowledge of brain functioning is relatively recent and the history of opinions on this 
topic is a fascinating one. Clarke and Dewhurst begin with the earliest notions, such as those 
of the ancients some of whom regarded the fourth ventricle as the seat of the soul. By far the 
longest chapter terms of the number of illustrations if not the number of words, is that dealing 
with the mediefal period. Here the idea of localizing functions in the ventricles was carried to its 
extreme. This is despite the fact that the portrayal of the ventricles is extremely fanciful from 
the point of view of modern neuroanatomy and it was not until about 1500 that the two lateral 
ventricles were depicted side by side. Other chapters deal with such things as the rete mirabile, 
the portrayal of the cerebral convolutions which were not drawn realistically until within 200 
years of thepresent day, and the phrenologists. With regard to the latter it is salutary to note how 
important the phrenology of Gall and others in the early 19th century was for the development 
of modern ideas. Possibly the weakest chapter is that dealing with the modern era which is 
relatively devoid of illustrations and gives a textual account of evidence from clinical studies. 
This attempts to include too much in the available space and as a result is irritating to those 
with some knowledge of the subject and likely to be confusing to others. 

As befits a book of this type the illustrations are well reproduced. They include the work of 
well-known artists like Rembrandt, Christopher Wren and, inevitably, Leonardo da Vinci. As 
might also be expected there are a number of interesting snippets of information. For example, 
with functional asymmetry of the brain being the fashionable topic that it is, we are informed 
that an early 15th-century worker had found an answer to this problem. The right side of the 
brain is ‘hoot and dry’, whereas the left is ‘cold ande геу”. 

It would be easy to point to a number of trivial, niggling defects in this book and to challenge 
points of emphasis, but it would be rather churlish to do so. Whilst one can find books that are 
learned and important in the advancement of our discipline it is very rare to be able to read 
а book that is both a work of scholarship and yet thoroughly enjoyable in the way that this 
book is. EDGAR MILLER 


Attachment and Dependency. Edited by ЈАсов L. биътвтл. London and New York: 
Winston/Wiley. 1972. Pp. x +251. £4.85. 


This very impressive book consists of six chapters, contributed by five of the most important 
American theorists in the area of social development, plus a concluding summary section in 
which all of the authors participated. The major achievement has been to articulate and justify 
a clear distinction between attachment and dependency which has been lacking in previous 
discussions. Both concepts have their roots in Freudian theory, but while attachment grew 
from a clinical concern with the effects of maternal deprivation, as exemplified by Bowlby, 
dependency has been viewed as a learned motivational system, initially accounted for in terms 
of secondary reinforcement. In later applications, attachment has referred to the intense rela- 
tionships between the infant and one ога few caretakers, and has been applied to infants of 
various species including man. Dependency, implying а diffuse orientation towards people, has 
relied on the presence of verbal functioning to permit its extension to a wide range of social 
behaviours, and has therefore concentrated on older (human) children. 

Approaches to the subject area can be classified as biological, cognitive-developmental or 
Operant learning. All are represented, and it is noticeable that while each author claims to be 
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discussing both attachment and dependency, those of the operant persuasion are most coherent 
when dealing with dependency, while the others concentrate their efforts on attachment. Chap. 
ter 1 is by Robert Sears who, after a very useful historical introduction, provides a basically 
operant learning account of dependency. Having made a strong case for theory at a level that 
parents will find practicable, Sears bases his analysis of what happens during socialization on 
the unexamined assumption that parents in practice try to apply an operant model, A clear 
distinction between attachment and dependency is urged on the grounds that they are differen- 
tially affected by frustration, and the chapter ends with a valuable inventory of current know- 
ledge. Although Sears states that attachment is largely a product of maturation, all of the 
explanations in his section are in terms of operant learning. This contrasts with the second 
chapter, by Robert Cairns, in which attachment is seen as а product of biophysical events helping 
to determine what is learned, and of experiential events initiating and modifying maturational 
development. The whole chapter sustains a high level of clarity and theoretical sophistication 
in providing a comprehensive integration of the available information within an interactionist 
framework. A major conclusion is in terms of ‘response-support’: stimuli which elicit approach 
or eliminate distress do so because they organize responding. Thus a dummy quiets a baby not 
because it is reinforcing, but because it initiates a complex and integrated response. It would be 
interesting to see this conception widened to stimuli which provoke organized cognitive 
functioning. 

The cognitive-developmental perspective is provided by Leon Yarrow. This chapter is much 
the shortest and, perhaps for this reason, the least satisfactory. Both inherent dispositions and 
learning processes are acknowledged, but neither is incorporated into an explanatory framework, 
while cognitive achievements are seen as preconditions for social development. The result is 
a descriptive treatment of attachment, which is developmental only in defining an age-related 
sequence, while failing to give any account of underlying functions whose transformations may 
account for different behavioural manifestations. 

Chapter 4 by Mary Ainsworth, begins with a comparison between attachment and dependency, 
and proceeds to a brief account of the development of attachment. This is the first time that 
the reader is given any real feeling for what children are like as social beings; something that is 
rather obscured by the conceptual sophistication of the other chapters. In the later sections 
Ainsworth is concerned to distinguish between attachment and attachment behaviour — а dis- 
tinction which does not apply to dependency. Attachment is not a drive or trait differing in 
strength between individuals, but a mode of relating to a specific person, with the implication 
that we should be looking for qualitative differences in the organization of attachment relation- 
ships. Thus a failure to find correlations between indicative behaviours, which has been seen 
as challenging the validity of the dependency construct, is only to be expected of attachment. 

Tn the fifth chapter Jacob Gewirtz undertakes to explain how certain behaviours come under 
the control of certain stimulus sources (object-persons). In the process he makes his usual heroic 
attempt to ignore biological structure and cognitive development and to account for all 
behaviour in terms of operant learning. This is justified in terms of ‘an efficient and parsimonious 
ordering of both simple and seemingly complex behaviour systems’, which Gewirtz goes a long 
way towards achieving. However, there are other criteria that can be applied. to theoretical 
stances, and one of them suggests that an approach which ignores whole classes of factors which 
are known to be of importance is certain to be deficient. This may show up in ‘providing 
answers where questions would be more valuable’, but there is also a tendency to rig the ques- 
tions. Thus distress at separation is seen as following ‘interference with attachment behaviour 
Sequences’, which ignores many equally interesting situations which may be difficult even to 
describe within the vocabulary permitted by operant theorists and are therefore rather easily 
ignored, to the detriment of a comprehensive treatment. A major source of such weakness, in 
which this book merely reflects the state of developmental psychology, lies in the lack of a com- 
prehensive account of the relevant behaviours. The sixth chapter, also by Gewirtz, is a major 
advance in the first stage towards overcoming this deficiency, being a detailed analysis of the 
strategies required in selecting potentially fruitful indicators of attachment and dependency. 
This discussion will be of immense value to everyone engaging in an empirical study of social 
development, 


Br. J. Psychol. (1973), 64, 4. Printed in Great Britain 


Book reviews 641 


The book generally represents a successful attempt to deal lucidly with difficult subject matter 
without oversimplification. Reference is facilitated by an extremely comprehensive index, but 
A piecemeal reading will miss many valuable insights into attachment and dependency, 
children, and psychological theory, offered by all of the contributors. It is certainly essential 
reading for anyone seriously concerned with social development, but it may well prove to be of 
great value to a much wider audience. Р. М. STRATTON 


Prescriptions for Children with Learning and Adjustment Problems. Ву Rareu Е. 
Branco. Springfield, Ill.: Thomas. 1972. Pp. xx+298. $9.25. 


This book is mainly for psychologists who work with children who have school and home- 
related problems, although the author hopes that it will be a multidisciplinary reference for 
professional workers, and a text for graduate students undergoing clinical training. The work is 
entirely American, all sources and bibliography being from the United States. 

The author feels that too much of schools psychologists’ time has been spent on assessment, 
diagnosis and allocation to special schools or classes. Many children have been classified, but 
how many have been helped? His belief that school psychology has been long on diagnosis but 
short on treatment will find a sympathetie audience in many areas in this country, and here too 
there is a move towards more prescriptions of a specifie nature as a follow-up to assessment. 

Teachers and parents are seen as the main change agents for children in school settings. The 
attempt was therefore made to determine what prescriptions were being offered by school psy- 
chologists, what recommendations were being made to teachers and parents respectively, and 
how the psychologists rated the efficacy of their own prescriptions. 

Data for the book were obtained by a survey directed to all members of the Division of School 
Psychology of the American Psychological Association. The prescriptions were classified and 
coded by the contributors through ratings for presumed effectiveness, appropriate age ranges, 
and the suggested recipient of treatment plans, i.e. teacher or parent. Just under 11% of mem- 
bers of the Division replied to the survey, and it is therefore statistically representative only of 
the 146 psychologists who replied and not of the Division as a whole. The result is a compilation 
of selected prescriptions specific to some common diagnoses and problems in childhood. Tech- 
niques, curricular suggestions and remedial ideas are given on withdrawn and aggressive be- 
haviour, anti-social and oppositional behaviour, affective behaviour, cognitive function and 
personality disturbances. There are sections on mental retardation, low average intelligence, 
specific learning difficulties, sensory handicaps and brain damage. 

The reader needs to be familiar with psychodynamic concepts, and particularly with reinforce- 
ment and need-motivation theories. Approximately one third of the recommendations are of 
a reinforcement nature. Problems of the gifted, the speech handicapped, and culture-based prob- 
lems are given little space, and there are few references to play therapy, or the use of art or music. 
Not surprisingly, the suggestions are very uneven and range from the ‘refer to a psychotherapist’ 
type to quite complicated classroom and home management approaches, including role-playing. 
Contributors responded enthusiastically to school phobia as a ground for both psychodynamic 
interpretation and behaviour modification treatment, but had little to say, for instance, on 
problems of drug abuse. 

The section on reading difficulties is small and offers little to British psychologists already 
involved in running courses for teachers and developing remedial reading programmes. Longer 
sections on specific learning difficulties and sensory handicaps are more useful and detailed. 

It is easy to make fun of some prescriptions, e.g. ‘If the homicidal child uses or possesses 
weapons, such as a gun, rifle, or knife, the school authorities must attempt to remove them from 
him.’ What the book does do is to provide a base against which to measure one’s own recom- 
mendations or plans, and it supplies a reference point in difficult cases where there seems no 
prospect of improvement. Particularly within the field of behaviour modification there are many 
suggestions of practical use, and which could be used in relatively simple research by school 
Psychologists or graduate students. G. TODD 
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Surface Color Perception. By Jacos BECK. New York and London: Cornell University 
Press. 1972. Pp. xiv+206. £5.20. 


The maintenance of the perceived colours of objects despite changes in illumination (colour 
constancy) is easy to demonstrate but far from simple to explain. One can glibly say that we are 
taking account of the illumination in perceiving the object colours. But how do we do this? And 
why are some laboratory demonstrations of colour constancy not fully convincing? This 
book tries to elucidate this superficially simple phenomenon by considering the operation of 
simultaneous contrast, sensory adaptation and perceptual setting. Constancy experiments in 
complex settings such as those containing separately illuminated fields indicate that processes 
of excitation and inhibition underlying simultaneous contrast and adaptation are not sufficient. 
Inferential and organizational processes need to be invoked. Of course this is not a new point of 
view: Woodworth and Schlosberg (1954) in Experimental Psychology and Hurvich and Jameson 
(1966) in The Perception of Brightness and Darkness have both arrived at the same conclusion, 
the latter authors restricting themselves to brightness constancy. The first chapter compares 
sensory and cognitive theories of colour constancy, sensory theories being defined as those 
excluding the consideration of the cue properties of stimuli. Helmoholtz’s principle of un- 
conscious inference is taken to task but the author seems to favour the Bartlettian concept of 
schemata for assimilating signals provided by the sensory system. Hence the perception of sur- 
face colour can be mediated by the particular schema in force at the time of observation. The 
book continues with sections on modes of colour appearance (film colours, object colours, illu- 
mination colours), attributive properties of film and surface colours (lightness, hue, saturation, 
roughness, glossiness, metallic), and effects arising from processes of inhibition and summation 
(simultaneous achromatic and chromatic contrast, assimilation and adaptation). The section on 
adaptation includes a reference to the recent work on the neural mechanisms of adaptation. 
Then there is a chapter describing constancy experiments and methods of measuring constancy 
followed by a chapter outlining the contrast, adaptation level and Judd’s explanations of con- 
stancy. A chapter on illumination includes the albedo hypothesis (which is rejected) and a section 
disproving the linkage between apparent lightness and apparent illumination. A second chapter 
оп constancy experiments reviews those studies that demonstrate the cognitive aspects of con- 
stancy such as the work of Kandos, MacLeod, Gelb and Beck himself. A chapter on surface 
textures апа qualities (glossiness, fluorescence, constancy in photographs) concludes the book 
apart from the author’s summing up in the final chapter. It is pertinent to ask what Beck’s rather 
expensive book contributes beyond the books previously cited. In the first place, the text is up 
to date, bringing in references up to 1972, including Beck’s own work in the subject hardly men- 
tioned in Hurvich and Jameson. Secondly, hue is discussed as well as lightness. Thirdly, the 
material is more extensive and. brings in additional topics such as a discussion of Judd’s formulae 
for predicting surface colour, glossiness and fluorescence. Fourthly, the author pulls the threads 
together in his final chapter summarizing his theoretical position. Finally, there is a glossary of 
a hundred technical terms such as adaptation level, albedo hypothesis, candle, chromaticity 
diagram, ganglion cells and mach bands. The bibliography contains over 170 references and the 
extensive index includes both topics and authors. On the debit side I feel that greater use could 
have been made of diagrams of experimental situations, thereby saving long verbal descriptions. 
As it is, there are only nine figures in the book. However, the eight black-and-white and two 
colour plates are very effective and add to the quality of the book. Overall it is an interesting text 
for those interested in visual perception but it could be tedious for a general reader. It is 
essentially psychological in outlook and deliberately refrains from indulging in electrophysiologi- 
cal and psychophysiological aspects of the visual system. PAUL R. KINNEAR 
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A First Course in Factor Analysis. By ANDREW L. Comrey. New York and London: 
Academic Press. 1973. Pp. xi+316. £5.00. 


Fundamental Statistics for Psychology. By Ковевт B. McCay. New York: Harcourt, 
Brace & World. 1970. Рр. vii+ 419. £2.70. 


An important effect of the cogently argued recommendations of Comrey’s excellent though 
algebraically challenging book will no doubt be to deter 90 per cent of its readers from undertak- 
ing factor-analytie studies while ensuring that the remaining 10 per cent make a competent 
job of it. 

The main expository chapters cover enough techniques for most practical purposes and, 
starting with an easy-going orientational section which incudes the centroid method for its didac- 
tic value, they go on to deal with principal factor analysis and the rotation of factor axes, both 
orthogonal and oblique. Two of Comrey’s original contributions appear in these chapters: the 
minimum residual method of factor extraction which discards the diagonal entries in the correla- 
tion matrix and so avoids the embarrassing and arbitrary business of estimating communalities, 
and the tandem criteria method of factor rotation which uses the original correlations to deter- 
mine which and how many factors to rotate to what position. In spite of this last, and the 
coverage of several analytic or ‘blind’ rotational methods, much space is given to hand rotation 
(a) because this is a good way of saying what rotation is all about and (b) because Comrey insists 
that the final positioning of the axes must depend on an understanding of the variables, which 
computer programs cannot have, since, ‘for any set of rotational rules it is possible to devise 
a data situation that makes this set inappropriate’. In all this, the necessary trigonometry and 
matrix algebra are developed as they are needed — there is no indigestible appendix covering the 
whole lot at once, as so often happens. All steps are shown, and the treatment will leave none of 
those mysteries which readers of less diligent introductions commonly learn to live with. 

The emphasis on understanding continues in the chapters on the design of factor analyses, 
a concept unknown to many amateurs. It is worth stating a couple of the many principles here 
to see if they have the deterrent value hinted at above: 

(i) r being variable, sample sizes should preferably exceed 500 (100 is ‘poor’). 

(ii) The investigator should know his subject well enough to be able to ensure that each of the 
factors expected to emerge (of which there should be at least six) is represented by several data 
variables relatively pure with respect to it. Not to do this is to risk extracting factors which are 
meaningless mixtures. (Elsewhere Comrey demonstrates how uncorrelated variables can appear 
on the same factor.) This implies that the investigator should either know the answers already 
or be prepared to regard his study as the first of a series. Even then, factors should be validated 
externally to the factor analysis. This is rarely done and, perhaps tellingly, the only factor of his 
own personality scales that Comrey has validated is Masculinity-Femininity. Like the Holy 
Grail, Truth ever recedes from view and it appears that even Comrey relies on the face validity 
of his items for factor interpretation. 

There is more wisdom in the book than I have hinted, together with a fully worked factor 
analysis and an extensive account of computer programs, to make this introduction a really 
practical package. 

MeCall's book, though adequate, arouses a less positive response, for it covers already well- 
covered. topics from correlation, through t tests, to factorial anova and selected non-parametric 
tests. There is little didactically new in it, either. True, the main results are extracted and put 
in ‘boxes’ following ‘the principles of the psychology of learning’, but the value of this is 
probably cancelled by the employment of all the paraphernalia of statistical symbolism with 
triple summation signs, subscripts and dot notation. Those who need the baby treatment of 
boxes will surely baulk at such abstraction, while those who do not might profit from a fuller 
theoretical development than is offered. The topics in theoretical probability at the end of the 
book are strangely unrelated to the main text. More labour-saving formulaé (especially in x?) 
could have been included and the meaninglessly laborious procedure for calculating U by formula 
from the rank total, instead of just counting it, should have been excluded. J. VALENTINE 
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The Use of Lithium in Psychiatry. By B. МАгЕтзкү and Р. Н. BLACHLY. London: 
Butterworth. 1971. 


This eminently readable book is a powerful weapon in the armoury of those who support 
pharmacological treatment as the most effective way of dealing with psychiatric disorders, In- 
deed it almost drives the last nail into the coffin of classical psychiatry with its incontrovertible 
evidence for hypothesizing that the genetic-biochemical component of man is the dominant 
determinant of socially aberrant behaviour. А 

Evidence for this view has been increasing in recent years; and with it our knowledge of 
pathological conduct has been widening. Hypothalamus-induced behaviour, for example, can 
now be ascribed to biochemical processes. Price and Whatmore showed that criminal violence 
was correlated with a chromosome defect. Edward Ritvo has found autism associated with a bio- 
chemical factor. Ferris Pitts discovered that the classic pre-conversion experiences of guilt and 
self-estrangement can. be induced by excess levels of adrenalin. Of course all of these behavioural 
symptoms can be equally ascribed to traumatic envirorimental factors. But it is at this point 
that lithium carbonate treatment enters as a factor. 

Although lithium is ubiquitous in nature it has only been used in psychiatry for a little over 
twenty years. Prior to this its pharmacological use was mostly limited to the treatment of gout. 
But then, quite by chance, its psychopharmacological properties were discovered. And here, it 
seemed, one had the psychiatric equivalent of the philosopher’s stone. Sustained, standard 
placebo tests, and evidence from numerous medical centres throughout the world, suggested that 
here one had ‘a simple element effective against psychiatric disorders’. And although its first 
application was limited to cases of mania it slowly became apparent that other disorders were 
amenable to this treatment. Hence, in addition to manic-depressives, schizophrenics also 
responded, to lithium, It is consequently now established as the most effective form of treatment 
for these disorders. 

However, the world-wide recognition of this ‘wonder chemical’ had to be modified. Many 
early practitioners had been over-enthusiastic, and failed to recognize the fine line between its 
therapeutic and toxic effect. Indeed, as a result of this, lithium was withdrawn from the market 
in 1950. However, it was soon found that since metabolization of the lithium ion varied with the 
emotional state of the recipient, it remained effective when needed and was released as 
innocuous when superfluous. Here indeed was an accommodating pharmacological agent. Thus 
today, with regular blood tests for toxicity, administered to patients free of any malady affecting 
their sodium balance, lithium has become established as a chemical with wide therapeutic 
applications. 

In a society harassed by schizophrenia and manie-depression, such therapy is invaluable. Not 
only does it offer hope to such patients, but it also enables them to hold responsible posts in. 
every sphere of life. The one obvious danger implicit in this kind of thinking lies in its reduc- 
tionist assumptions. If biochemical changes can induce behavioural modifications then normal 
conduct results not from an act of will but by the action of a psychopharmacological agent. 

But this is a philosophical and moral quibble. Anyone wanting to read about one of the most 
startling advances in current psychiatric treatment should read this book. WILLIAM KAY 


Psychopathology: Contributions from the Social, Behavioral, and Biological Sciences. 
Edited by Muret HAMMER, KURT SALZINGER and SAMvEL SUTTON. London: 
Wiley. 1973. Pp. хіх +588. £9.50. 


This book consists of 29 papers by 37 authors, mostly North American, some more well i 


known (e.g. Mednick, Razran, Guttman, Miller) than others. As the title suggests, the papers 
represent a wide variety of approaches to the study of psychopathology: cross-cultural, socio: 
logical, historical, behavioural, physiological, biological, psychophysical, immuneurological 
pharmacological, statistical and mathematical. Most deal with the relevance of а particular 
perspective or methodology to some problem. Thus Hammer outlines the possible implications 
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of social network theory to schizophrenia, Clausen the relevance of work on arousal to mental 
defect and Dohrenwend and Dohrenwend discuss the methodology of cross-cultural comparisons. 
Some of the issues dealt with are rather recherché (Murphy’s historical account of Amok and 
Latah); others are more popular (Mednick on learning and schizophrenia). Some are essentially 
review articles (Benton on ‘Hemispheric Cerebral Dominance and Somesthesis’); others report 
a piece of the author’s own work (a study by Burdock and Hardesty of the relationship between 
intelligence and psychopathology). 

Not surprisingly, the standard of papers is variable. On the credit side are readable summaries 
of work in important areas (Miller on operant autonimic conditioning) and clear basic expositions 
of particular methodologies (Rapoport on games theory). On the debit side there are the usual 
quota of verbose papers, papers weighed down by technical jargon and papers which promise 
from adistance to be mountains but turn out at close quarters to be mice. An example of the latter 
type is ‘The Differentiation of Malingering, Dissimulation and Pathology’ by Howard Е. Hunt, 
which consists mainly of a discussion of the results of substracting the K score of the MMPI 
from the F score. 

However, the most important question to ask about a collection of this kind is: ‘What is it 
for?’ At first glance this is a puzzle. The level and scope of most of the articles is such that they 
would give a reader neither a basic introduction to an unfamiliar area, nor bring him up to date 
with work in a familiar one. The editors see the book as ‘a reference work as well as a stimulus 
to maintain a multifaceted approach to the field for the research worker, the clinician, the 
teacher and the student of psychopathology’. However, as a reference work it does not meet 
one of the basic requirements: comprehensiveness. The contributions are drawn from a wide 
field but they do not so much cover that field as provide samples of it. That the book is a 
‘stimulus to maintain a multifaceted approach’ is also an implausible claim. To send us away 
with our purposes fortified in this manner, it would have to demonstrate the value of such an 
approach. Clearly, the editors realize this and preface each section with a homily which tries to 
extract this moral from the papers which follow. But the essential bittiness of the collection is 
too much for them. Because the articles have no common theme or purpose, each working with 
different jargon and a different set of assumptions, their cumulative effect is not so much edifi- 
cation as exhaustion. It is rather like reading answers to a set of tricky exam questions: ‘Discuss 
the importance of the concept of the discriminative stimulus in understanding abnormal be- 
haviour’; ‘What contribution have neurophysiological studies made towards the understanding 
of mechanisms of consciousness?’ 

Since these papers are of so little benefit to one another, one continues to wonder what they 
are doing together. In fact, the solution to this mystery is to be found in the preface, where we 
learn that ‘this volume was compiled to honor Joseph Zubin’ and that the authors ‘have 
generously agreed to contribute the income realized from the sale of this book to a fund for 
furthering Joseph Zubin’s new research ideas’. Now matters become clearer: the book is a kind 
of psychological jumble sale, in aid of a worthy cause. The organizers have run into the problem 
which commonly besets such undertakings: how to display attractively the odds and ends 
donated. They have bravely tried to impose some order by grouping the goods under such labels 
as ‘The External Milieu’ or ‘The Internal Milieu’. But, in the end, a jumble sale cannot be 
mistaken for a shop and must rely to some extent on the charity of the customers. 

VALERIE J. WALKER 


Psychoanalysis and Contemporary Science: an Annual of Integrative and Inter- 
disciplinary Studies. Vol. I. Edited by R. R. Hour and E. PETERFREUND. New 
York: Macmillan. 1972. Pp. xii+ 399. £7.50. 

This is the first volume of an annual series which is aimed at encouraging the growth of 
psychoanalysis as a science. The editors argue in their introduction that psychoanalysis needs 
an atmosphere that encourages innovation and this, they believe, can best be done by bringing 
work together from as varied fields as possible. This means casting the net extremely wide, 
inviting papers on psychoanalytic theory the history of psychoanalysis, clinical theory, philo- 
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sophy of science and scientific method, and from other disciplines such as psychology, ethology, 
anthropology, neurology and linguistics. However, the road to hell is paved with good intentions, 
How well does this first volume match up to these aims? 

It contains 15 papers embracing five areas — general psychoanalytic theory, psycholinguistics, 
developmental theory, clinical and quantitative studies and psychobiography. Most of the con- 
tributors are well known in psychiatry and clinical psychology, and articles by Holt, Kubie and 
Silverman are always worthy of note. Yet despite this promising appearance and obviously 
admirable aim your reviewer feels some doubts about the value of this book for psychologists, 
if not for psychoanalysts. 

If we wish to see psychoanalysis become a scientific discipline it does seem essential 
that much of the theorizing and speculation be dropped or tied much more closely to data than 
it usually is. Yet only one section of this annual is concerned at all with this rigorous quantified 
approach to the problems of psychoanalysis — the clinical and quantitative section. This group 
of papers is a good illustration indeed of how sound research techniques can be applied to 
psychoanalytic problems. Thus Dahl's paper, ‘A Quantitative Study of a Psychoanalysis’, 
presents us with a factor analysis of the content of 363 psychoanalytie sessions: the resulting fac- 
tors show clearly the dimensions useful for describing this analysis — resistance, family matters, 
sexual matters, etc. and interestingly how these factor scores change over time and with external 
events. How different this approach from the obdurate claim that to record an analytic session 
is to destroy it. Silverman's highly interesting work, using subliminal stimulus studies to 
investigate psychoanalytie hypotheses, is described all too briefly in his paper. What Silverman 
has chosen to do is to integrate all the results from his laboratory. However, these are not as 
well known. as they deserve, and many readers would probably like a longer paper with more 
experimental details. T& does seem a pity that Silverman does not refer to Dixon's work in this 
area. 

However, the other sections did not seem relevant to psychoanalysis as a science — if we regard 
science as a body of knowledge derived from the use of scientific method rather than just a body 
of knowledge. This criticism of course, in no way reflects on the quality of the papers in these 
sections. Many of them are highly interesting and competent. Thus the first paper by Holt is 
a penetrating discussion of Freud's two, and in many ways antagonistic, models of man – the 
mechanistic and the humanistic. It makes this important theoretical point with admirable 
clarity but, as Farrel has said, Freudian theory is pre-scientific being in advance of the data, 
hence such theoretical discussions cannot be relevant to the science of psychoanalysis. A similar 
кшш can be aimed at psychobiography, although a fascinating application of psychoanalytic 
theory. 

For all these reasons, we argued that this book might not be wholly valuable for psychologists 
whom we assume to be interested in psychoanalysis in as much as it is rigorously scientific. For 
psychoanalysts, however, it probably does provide a stimulating and thoughtful series of papers 
bearing on their subject. PAUL KLINE 


Human Engineering Guide to Equipment Design. (Revised edition.) Edited by 
Н.Р. Vax Corr and R. С. КгхкАюк. Washington, D.C.: American Institute 
for Research. 1972. Pp. x +752. $8.00. 


In 1952 the Human Engineering Panel of the U.S. Department of Defense recommended the 
preparation of a publication ‘in human engineering which the designer can use in the same 
manner as handbooks in other areas to assist in solving design problems as they arise'. More 
than a decade later, the handbook appeared, sponsored by a Joint Army-Navy-Air Force 
Steering Committee, written by 23 contributors collated by four editors, and published by the 
McGraw-Hill Book Company. As might be expected, the flavour was distinctly military. In many 
ways the book was far from satisfactory, ranging in content *from the sublime to the ridiculous 
+. „a mixture of textbook and ‘cookbook’ without being clearly one or the other’ (Murrell, 1964). 

Now, twenty years after the initial conception, a revised edition of the Guide has become 
available. The book is divided into 15 chapters which follow much the same pattern as those 
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of the original edition. The chapter describing the effects upon performance of the physical 
environment (perhaps the weakest section in the 1963 edition) has now been omitted; two new 
chapters on. training are included. 

There has been a substantial amount of rewriting, but the changes in authorship of most of 
the sections can be misleading. The chapter entitled ‘Design of Controls ’, for example, attributed 
in the 1963 version to Ely, Thomson, Orlansky, Damon, Stoudt and McFarland, contains almost 
identical text and illustrations to the new chapter attributed to Chapanis and Kinkade. Of the 
57 references in this chapter only seven are post-1960 and 18 are pre-1950. Even in the more 
extensively rewritten sections, for example that on *Man-Machine Dynamics’ (perhaps the most 
useful chapter of the book), the number of references to the older literature is quite surprising. 

There have been changes in format. Many of the space-consuming but rather trivial drawings 
from the original text have been removed, giving the book a more ‘serious’ appearance. One 
extremely irritating and retrograde step has been the elimination of an integrated bibliography 
in favour of a list of references at the end of each chapter. (It would be interesting to hear the 
Human Engineering principles upon which the editors made that design decision.) 

As a supporting textbook for a course in ergonomics, there is much to be said in favour of this 
publication, and at $8 few could complain about the amount of information purchased. However, 
a handbook for designers is quite a different matter, and it is doubtful whether this volume could 
take its place on a shelf along with other handbooks used ‘in solving design problems as they 
arise’. Perhaps the sponsors, editors and authors of this book are persisting in an attempt to deal 
with an insoluble problem. Some sections retain the style of a basic textbook without making 
any specific design recommendations; this may well be an inevitable result of the material being 
presented. Even those areas which would seem, at first sight, to lend themselves most readily to 
the cookbook approach are not without their problems. Anthropometry serves as such an 
instance. It is possible, for example, to tabulate such dimensions as sitting shoulder height and 
elbow height for nude persons in standardized postures. But is the engineering designer expected 
to know how to use such data to define, say, the locus of the clothed elbow for people in typical 
motor-car driving postures? 

The moral to be gained from this and similar guides is that the scope of ‘do it yourself ergo- 
nomics’ is severely limited. It is important that designers should be aware of these limitations. 
At their worst, cookbooks can do a great deal more harm than good. ELWYN EDWARDS 


Murrett, K. F. H. (1964). Review of Human Engineering Guide. Ergonomics 7, 506-508. 


Humanistic Psychology and the Research Tradition: Their Several Virtues. By IRVIN 
L. Curr». London: Wiley. 1973. Pp. vit 213. £4.15. 


Yes, it’s the same Child, of Whiting & Child fame. Still doing crosscultural research, but now 
on things like sensitivity to art. He has moved considerably in a humanistic direction since the 
1950s, like so much of psychology, but he has held firm hold on to his research conscience while 
doing so, and the result is fascinating — а book which tells and shows how we can approach 
humanistic topics in a scientific way, and get results which really mean something. 

This means that the title of the book is somewhat misleading — it applies really only to the 
first three chapters, which are rather plodding and incomplete examinations of ‘the research 
tradition’ and humanistic psychology respectively. But with chapter 4 we get on to the topic 
areas which are the real strength of the book. 

The topics he chooses are moral development (mainly Kohlberg), art (mainly MacKinnon and 
his own work), hypnosis (mainly the Hilgards), social psychology (a wide-ranging discussion, 
making the point that ‘The self of dissonance theory is no longer a disembodied self of cognitions 
alone, but a fully embodied self in which cognition and motivation are interrelated’), extra- 
sensory perception (Schmeidler, Moss, Ullman, a lot of interesting research and ideas), schizo- 
phrenia (wide-ranging chapter, mainly about the necessity of treating the patient as a person 
exercising freedom of choice — work by Braginsky, Zarlock, Towbin, etc.) and psychotherapy 
(constructive criticism of behaviour therapy). 
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The view which Child is putting forward is the same as one which I urged in an essay written in 
1958 (which got a B— mark then): that all the most interesting ideas come from humanistic 
psychologists, and that people who concentrate on scientific precision can only test them — often. 
making a mess of doing even that, because they try to exclude too much of what is relevant, 
So we have to rethink research as well, and maybe do more process research, more qualitative 
research, more action and intervention research, and so on. And we have to rethink our model of 
man: ‘The Hilgards’ use of what their subjects say is based on a humanistic model of man. The 
subject is seen as a person. What he saysis some kind of creative outcome, produced by him under 
the influence of a variety of circumstances; it is no simple mechanical effect of some one cause,’ 

And Child makes it clear that he means this model of man to apply not only in psychology, 
but also in the medical field. After discussing the work of Storms and Nisbet on placebos, he says: 
“Not only in psychology itself, but in allied sciences dependent on human subjects, the mechanical 
model of man as controlled by separate external causes needs to give way to a more adequate 
humanistic model.’ 

When actually discussing detailed research problems, this book is very good, a really worth- 
while bridge-building effort. But its optimism does not do justice to the political problems in- 
volved in the whole psychological enterprise. Every now and then he runs almost into it, and then 
draws back from the brink: ‘A better balance between rationality and other aspects of man seems 
to be part of what is sought in many other forms of social experimentation too. The humanistic 
developments in psychotherapy and the human potential movement are paralleled by recent 
efforts to establish new forms of family life, new forms of political action, and new forms of art.’ 

But he never asks questions like: why don’t more people develop through all Kohlberg's six 
stages of moral development, and arrive at autonomous principles of conscience? He talks about 
Piaget’s principles and about paradox in art, but never mentions dialectics, which underlies 
both. He is much too kind to behaviourism which, as I have argued in various places, is wrong 
theoretically, wrong technically, wrong morally and wrong politically. And his social psychology 
is not really very social. 

In spite of what I have said are its weaknesses, this book does in fact do what it sets out to do, 
and can be recommended to anyone who wants psychology to get more interesting while still 
remaining tough-minded. JOHN ROWAN 


Interpersonal Messages of Emotion. By ALLEN T. Drrrman. New York: Springer. 
1973. Pp. vii-- 232. $7.95. 


I found the book rather disappointing. It is a discussion of the communication of emotional 
meaning, in terms of information theory ; indeed chapter 2 is entirely devoted to an exposition 
of information theory. The general impression gained is that information theory does not throw 
any very penetrating light on emotion or its communication. We can talk about channels, and 
redundancy and noise, but we do not gain much, except possibly a useful conceptual framework. 
Perhaps that is all the author intended. The analysis only begins to get interesting at one or 
two points; for example when Dittman says that most channels of emotional meaning have 
a memory, but a few do not. Thus we do not usually follow an expression of grief by a smile, 
whereas small nervous movements may have little or no sequence to them. The discussion of the 
problem of defining channels in chapter 5 is also quite interesting — do different measures of 
the form of hand movements imply different channels, or can they be considered measures of 
the same channel? 

The book gives a useful review of work on emotional communication, and includes a few new 
references, including one to belching as a form of non-verbal communication. Chapter 3 isa review 
of facial-expression research, including a discussion of the relative merits of category and dimen- 
sional accounts. Chapter 4 is a discussion of issues of intention and awareness, which is quite 
useful, but not particularly searching. Dittman suggests we should consider two dimensions of 
awareness: awareness-repressed and aware-subliminal. In other words, some things we do not 
notice because in some psychodynamic sense we do not want to, whereas we do not notice other 
things simply because they are too small or fleeting. The author also points out that we do not 
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notice some things because they are too infrequent, for example the fact that someone always 
refers to another person in a particular, loaded way. Chapter 5 contains a rather cursory review 
of work on emotional communication by different channels, and chapters 6 and 7 some rather 
vague suggestion about what problems might be studied and how the research should be done. 
1 found these two chapters particularly unsatisfactory because of the vagueness and because 
they tended to repeat things from the earlier chapters. Ў 

Indeed, the whole book seemed rather vague. Nowhere does the author criticize theory or 
research with anything like the sharpness much of both deserve. For example, he describes 
numerous studies on factor analyses of ratings of facial expressions, and of words for emotions, 
without commenting on the often raised objection that such studies tell us nothing about emo- 
tion itself, merely something about the English language. He describes Tomkins’s work on pri- 
mary affects, without pointing out that the number of categories people can distinguish in a set 
of still photographs tells us nothing at all about the number of subcortically pre-programmed 
primary affects there might or might not be. 

I was left at the end of the book rather wondering why Dittman had written it. The reviews of 
empirical research mostly duplicate ones already published, and the theoretical discussion is 
not very exciting or novel. However, on second thoughts this is a harsh judgement, since the 
book has evidently been in preparation for some time, and has to some extent been overtaken 
by progress in its field. Discussions of intention and awareness and criticism — albeit mild — of 
the still-photograph method may seem ‘redundant’ now, but four or five years ago were still 
‘information’, i.e. that which we did not already know and needed to be told. MARK COOK 
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THE INTERNATIONAL PSYCHO-ANALYTICAL LIBRARY 


JOHN BOWLBY 


Separation: Anxiety and Anger 
Volume two of Attachment and Loss 


«Не writes with understanding about diverse disciplines; clinical appraisal, psycho-analytic theory, 
behaviour therapy, ethology and evolution theory...There are few who could draw so many 
strands together with so much clarity.’ Eric Rayner Social Work Today 


* As usual his presentation is at once lucid and scholarly. Whether the reader agrees with the view he 
takes or not the treatise is well worth studying. Bowlby has rendered a great service by drawing 
public and professional attention to the extent of emotional deprivation in children.' Brian H. Kir- 
man British Medical Journal 


*...a monument which will for a long time remain a definitive work.' Charles Rycroft Times 
Educational Supplement 


*. ..]t is difficult to exaggerate the importance of Dr Bowlby's work as a whole.’ Anthony Storr 
Sunday Times 


volume 95 published May 1973 £4.50 


——————— 


The Language 
of 
Psycho-Analysis 


The authors have compiled this reference work, 
which consists of more than mere definitions, in 
order to clarify the technical terminology of psycho- 
analysis which has arisen from Freud's distortion 
of language for it to yield the meanings and insights 
he required. The work is thorough, exact and free 
from prejudice. The entries are alphabetical, each 
giving also the German, Spanish, Italian, French 
and Portuguese equivalents. This will prove an in- 
dispensable handbook to the Standard Edition of 
Freud's work, now nearing completion. 


J. LAPLANCHE and J-B. PONTALIS 
translated by Donald Nicholson-Smith: Volume 94 
November 1973 £6.50 


INSTITUTE of PSYCHO-ANALYSIS 


The HOGARTH PRESS & the 


Brit. Jnl. of Psychology, 64, 4 @ 


Race 
John R. Baker 


“No book known to me tries to encompass everything relevant to the idea of 
race with such thoroughness, seriousness, and honesty. The idea of race or 
raciality has been systematically depreciated for political or genuinely 
humanitarian reasons, and it was high time that someone wrote about race as 
Baker does, i.e. in the spirit and style of a one-man Royal Commission,’ 
Sir Peter Medawar. 82 illustrations £6.50 
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The Sense of God 


Sociological, Anthropological, and Psychological Approaches to the | 
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Origin of the Sense of God 


John Bowker 


How do human beings arrive at their sense, or senses, of God? The author 
examines the account which the behavioural sciences give of the origins of the 
sense of God, and suggests a new way of understanding religions. He con- 
cludes that the separate disciplines, so far from dissolving the possible reality — 
of reference in the term ‘God’, seem to demand that possibility if sense is to 
be made of their own evidence. £5 paper covers £1.75 


Mind in Action 


И 


An Essay in Philosophical Psychology 
C. H. Whiteley 
Recent writers on philosophy have produced a number of arguments for d a 


view that human consciousness and purposive action cannot be causall 
explained and are not suitable matters for scientific investigation. The E 
concern of this book is to show that none of these arguments is sound. 
£1.20, . paper covers a MSS OPUS 


A Source Book in the History of 
Psychology 


Edited by Richard J. Herrnstein and Edwin G. Boring 


This collection reproduces 116 excerpts from the papers of 84 of the greatest 
figures in the history of psychology, from Epicurus (c. 300 B.C.) to Karl S. 
Lashley (1929). Paper covers £3 Harvard 
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Child Psychiatry in the Soviet Union 


Preliminary Observations 


Nancy Rollins 


This book is based on the author's findings during a four-month visit under the 
Medical Cultural Exchange Program. In it she ponders such questions as: Is 
there a describable difference between the Soviet conscience and the American 
conscience as it develops during the years of childhood and adolescence? 

14 tables £6.50 Harvard 
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Social Adjustment and Personality 
Developments in Children 


Merrill Roff, S. B. Sells and Mary M. Golden 


Here is a report on an extensive research programme involving some 40,000 
children. It shows that present methods of catering for the needs of dis- 
advantaged, maladjusted and delinquent children are focussed on symptoms 
rather than causes and that their principal value is to buy time. 

25 tables. 4 figures £4.25 Minnesota 
м 


Transfer, Memory, and Creativity 
After-learning as a Perceptual Process 


George M. Haslerud 


This book presents a theory of the transfer of learning that has important impli- 
cations in view of today’s urgent need to improve the results of schooling. 
11 text figures £3.75 Minnesota 


Influences on Parent Behaviour 


Lois Meek Stolz 
53 tables. £4.50 Stanford 


Minnesota Symposia on Child 
Psychology 
Volume 6 


Edited by Anne D. Pick 
30 figures 9 tables £3.75 Minnesota 
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NEW FROM TAVISTOCK 
Radical Psychology 


Edited by PHIL BROWN 


Psychology, like other areas of enquiry, is a subject which may be used and mani- 
pulated to specific social and political ends. This volume gathers together a body 
of writings which represent a tradition of disaffection with the orthodox aims of 
psychology. Contributors include R. D Laing, Thomas Szasz, Wilhelm Reich, Frantz 
Fanon and Erving Goffman. 


£4.25; Social Science Paperback: £1.40 


Motherhood and Personality 


Psychosomatic Aspects of Childbirth 
LEON CHERTOK 


A good experience of childbirth cannot but have favourable consequences both 
for the mother herself and for the developing mother-child relationship. This is the 
premise from which the research reported in this volume starts. Its essentially 
practical aim is to identify the factors that predispose toward a "good" or a “poor” 
confinement, and to assess the beneficial influence of methods of preparation for 
childbirth. 

Social Science Paperback: 95p 


Support, Innovation and Autonomy 
Tavistock Clinic Golden Jubilee Papers 
Edited by ROBERT GOSLING 


A collection of studies— arising from the Tavistock Clinic's Golden Jubilee Con- 
ference іп 1970 — of how human independence and enterprise develop, and how 
these qualities can best be managed within a framework of security and support. 


£4.60 


NEW FROM METHUEN (FD) 


Methuen Studies in Mental Handicap 
General Editor PETER MITTLER 


Organization and Memory 


A Review and a Project in Subnormality 
Peter Herriot, Josephine M. Green and Roy McConkey 


The first in a series of short books dealing with aspects of mental handicap. This 
volume deals with the organization of memory. 
£1.25 
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Pergamon 
General Psychology Series 


New and Forthcoming Titles 


A New Morality from Science: 


Beyondism 
R. B. Cattell 
500 pages £7.25 hard cover £2.95 flexi cover 


Child Behavior Modification: 

A manual for teachers, nurses and parents 

L. S. Watson, Jnr 

162 pages £4.25 hard cover £2.50 flexi cover 


Personality : 

The human potential 

M. L. Weiner 

196 pages £4.00 hard cover £1.95 flexi cover 


Adaptive Learning: 

Behavior modification with children 
B. A. Ashem and E. G. Poser 

460 pages £6.50 hard cover 


Counseling and Accountability : 


Methods and critique 
H. D. Burck, H. F. Cottingham and R. C. Reardon 


292 pages £3.50 flexi cover 


Piaget: 
Dictionary of terms 
Edited by E. R. Herrmann and S. F. Campbell 


200 pages £5.75 hard cover 


Drugs and Youth: 


The challenge of today 
Editor E. Harms 
237 pages Autumn 1973 £5.00 hard cover 


The Social Self 
R. C. Ziller 
215 pages Autumn 1973 £2.75 flexi cover 


An empirical approach 
Edited by K. Salzinger and R. S. Feldman 


f Studies in Verbal Behaviour : 
f approx. 474 pages Autumn 1973 £6.75 hard cover 


Pergamon Press Ltd., 
Pergamon Headington Hill Hall, Oxford OX3 OBW 
E LA 
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BIOFEEDBACK 
APPARATUS 


Aleph One has widened its range, adding 
instruments for feedback of muscle tension (EMG) 
and skin temperature. The Myophone may be useful 
for tics and cramps as well as tension headaches and 
relaxation generally. The Thermophone allows 
training of local blood flow control. 

Also the Alpha Sensor for EEG training and 
the Relaxometer for GSR training. 


For details of these simple portable 
instruments and of technical books contact: 


Aleph One Limited PO Box 72) Cambridge 


telephone 811679 


ICONIC COMMUNICATION 
An Annotated Bibliography 
William H. Huggins and Doris R. Entwisle 


A highway sign showing a gas pump and a moving arrow, or an 
animated image that explains some idea in a television commercial are 
both examples of iconic communication, a new and as yet largely 
undefined science. Iconics is the study of visual symbols whose 
meaning lies in the form of the symbols themselves rather than in 
arbitrary conventions. 

As the authors point out, today a large portion of human com- 
munication occurs through visua/ imagery, rather than through the 
spoken and written word. /соліс Communication: An Annotated | 
Bibliography represents a pioneering attempt to abstract from 4 
variety of disciplines — among them education, psychology, anthro- 
pology, and computer science — those contributions that are relevant 
to iconic communication as a whole. 157 pages £3.80 


The Johns Hopkins University Press 
2-4 Brook Street W1 


(vi) 


Human Sexuality and the Mentally Retarded 


Edited by Felix F. de la Cruz MD, MPH and Gerald D. LaVeck, MD 
This new book gives an authoritative and extensive survey of a highly controversial subject. 
It examines in depth the physical, psychological and social aspects of sexuality in mentally re- 
tarded people. Sexual development, sex education programs, marriage, the question of parent- 
hood, ‘the mental level of the children = these and many other important points are discussed 


without preconceived ideas or conclusions. 
1973. 366pp. 0 407 96891 1 £4.25 


Neuropsychodiagnosis in Psychotherapy 
Leonard Small, PhD A 


Comprehensive and highly practical, this book deals with one of the most fundamental problems 
in psychotherapy, and yet one that is often overlooked or neglected. As a result, many symptoms or 
behaviours which may have part or all of their aetiology in a dysfunction of, or damage to, the 


brain, are treated ineffectively with psychotherap 
This book should become the standard work for s 


у alone. 1 
tudents and will also be a challenging and very. 


valuable guide for all psychotherapists, who will, at some time, have met some of the wide variety 


of cases cited. 


1973 346 pp. о 407 96890 3 £5.00 


Butterworths hold sole sales rights to these Brunner | Mazel titles throughout the world except for Canada, the 


USA and its dependencies. 


Obtainable through any bookseller or from the Publishers 
The Butterworth Group 


88 Kingsway, London WC2B 6AB 
Showroom and trade counter: 4-5 Bell Yard, WC2 


The Quarterly Journal of | 
Experimental Psychology 


Editor: R. Davis 
Department of Psychology, University of 
Newcastle, England 


Publication: February, May, August, November 


Subscription: 1973, Volume 25 
UK £8.25; overseas £9.25; inc. postage 


Contents of Volume 25, Part 3, include: 

The effects of adaptation to gratings on the per- 
ceived orientation of single lines. Visual imagery 
and verbalization with simple tachistocopic dis- 
plays. Memory in a bisensory selective attention 
task. Immediate memory for faces: Long or 
short-term memory? Evoked potentials in reac- 
tion time with a variable foreperiod. The spatial 
or temporal organization of short-term memory. 
Effects of a timing signal on simple reaction time 
with a rectangular distribution of foreperiods. 


Published for the Experimental Psychology Society by 


Olfactory conditioning by association with histi- 
dine-free or balanced amino acid loads in rats. 
Inter-stimulus interval and the rate of behavioural 
habituation. Semantic cueing in recognition and 
recall, A test of current explanations of the effect 
of item familiarity on memory. Selective attention 
to words and colours. An improved technique for 
monitoring fixation in tachistocopic tasks. Atten- 
tion and hemispheric differences in reaction time 
during simultaneous audio-visual tasks. On the 
significance of double encoding for the superior 
recall of pictures to names, Forward, backward 
and combined masking: implications for an audi- 
tory integration period. The delayed stimulus 
suffix effect following arhythmic stimulus presen- 
tation. Straw men in noise fields: A reply to 
Coltheart and Arthur. Straw men in noise fields: 
a reply to Henderson. 


ACADEMIC PRESS LONDON AND NEW YORK 


24-28 Oval Road, London NWI, England 
111 Fifth Avenue, New York, NY 10003, USA 
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INTERNATIONAL REVIEW OF 
APPLIED PSYCHOLOGY 


The Review is the journal of the International Association of Applied Psychology. It is circulated without 
extra charge to all subscribing members of the Association. Persons wishing to become members of the Associa- 
tion should contact the Secretariat, 47 rue César Franck, 4000-Liége, Belgium. 


ES April ma осоре Annual кысы 22 ering 35 ee А BE 9700: Articles ing 
all branches of applied psychology appear in French or and eac! icle is followed by a summary in D 
other language. йог сыс ш 8 HEARNSHAW, Department of Psychology, The University, P.O. Box 147, _ 
Liverpool L69 3BX, England. D 


Vol. 22, No. 2 October, 1973 


Le deficit musical des aphasiques. Раг R. FRANCES, Е. LHERMITTE, et M. Е. VERDY 


Absence from Work: Its Meaning, Measurement, and Control. By J. К. CHADWICK-JONES, ' 
С. A. Brown, and N. NICHOLSON 


Reliability of Automated Intelligence Testing Using a Three-Month Test-Retest Interval. By 
Davip L. ELwoop 


Attitude et performance scolaires. Par LÉON VAN DROMME et HUGUÉTTE RUIMY 
Some Personality Differences Between Under- and Over-achievers. By HENRY Н. REITER 


The Development of a Pupil Simulator: A Technical. Note on KIPS. By Јонм C. KIRKLAND, || 


Eric L. ARCHER, and CLEMENT С. N. HILL 


LIVERPOOL UNIVERSITY PRESS, 123 GROVE STREET, LIVERPOOL, L7 7AF 


British Journal of Educational Psychology 


(Editor: J. D. Nisbet, Department of Education, University of Aberdeen, Scotland) 


Vol. 43, Part 3 November 1973 

The British Journal of Educational Psychology is concerned mainly with reporting the results of 
experimentally based studies involving children and students and their education, together with more 
general questions about the psychology of learning and studies of social problems where there is a 
psychological emphasis to the enquiry. 

The Journal has a circulation of about 4,000 and has subscribers in eighty countries throughout the 
world. It is one of the oldest and best known journals in educational psychology in Europe. У 

It appears three times а year with about 120 pages in each issue covering half a dozen main 
papers (up to 4,000 words) and 6 to 10 research notes (about 2,000 words). 

There is also a Book Review section in which about 50 new publications each year are reviewed by 
the country’s leading educational psychologists. Subscriptions (£4 a year, or £1,50 per issue) should 
be sent to Scottish Academic Press Ltd., 25 Perth Street, Edinburgh EH3 SDW. 


W. S. ANTHONY: Extraversion and Ability. 

5. М. BENNETT and M. В. YOUNGMAN: Personality and Behaviour in School. 
J. GARNER and M. BING: Inequalities of Teacher-Pupil Contacts. 

W. YULE: Differential Prognosis of Reading Backwardness. 

E. M. ANDERSON: Children with Spina Bifida and Hydrocephalus. 


Other papers, and Research Notes on the Peabody Language Development Kit, the effect of reading 
tuition, a comparison of dyslexics and normals, and academic performance in a developing country. 
Book REVIEWS 


SCOTTISH ACADEMIC PRESS LIMITED 
25 PERTH STREET, EDINBURGH EH3 5DW 
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Psychologia 
An International Journal of Psychology in the Orient 


RYOJI OSAKA, Editor TAKAO UMEMOTO, Associate 
Editor NOBORU SAKANO, Associate Editor 


Contents Vol. XVI, No.2 June 1973 
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